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1 nsoa inaa 


.a=3m/s 2 V® nymp nxixnn my 1 ipn n'pya nmaaa nr?y? ?nn mm urn . 1 
nmax nnx 1 ? nmn -1 ,30m/sec but nrrnan ]op pu uaa pma muip 8 mnyn 
(n’unn nxn) ,-mxn nirann nx ram .n'pya mPn 




('pa 4) ?ypnpn 


^nxnan amra amo j 


.ypnpn vm xin in yunP ny t=0 yna lam Pip n’xpamn pun aipa nx (1 
ypnpn yam xin in yanP ny t=0 yna , iarn Pip nmpamn pun nrrna nx (2 

. ypnpn yam xin in yanP ny t=0 yana ,prn Pip nmpamn pun nnxn nx (3 

('pa 9) 

:(’unp xPn nPwpn ’xan nn’) nrya pun, nmax pun nx pimp aipan .n 
('pa 2) ?ypnpn yam xin my] pun imp yjnna p nan nasra (1 


('pa 2) ?ypnpn mans nrrna Pma ma (2 


1 












□minn non nx mm 1 ? in 1 ] .nmw 2 nxxm DPsnra nnxman nsmpn .2 

.■pD’nn mmy 73 nxi pipmm 
.noo ’dVd nrrm 2ON l’nw man m 2 nx p’tna mxnw pm 

. 8kg -7 nil® m, pun noa 



(’P3 4) .V7X ntnpan uinn mmnan nxi m 2 pun noa nx nwn .x 

. m 2 nra nona mxn t=0 vra .2 

?mnwn x '7 ix ppn ,7mn m 2 -7 nunpan cnm mmnan iaa nxnnD oxn (1 

Cpa 3) .pm 

('Pj 7) .nnyan nnxn nx ivn (2 

.pnnnn uinn yip} nanyan mnu nnx? nvrtf ’nw .7 

('pj 4) .mnn nsrnp nnx '7 nmyan pip mnxnn nx a&m (1 

Cpa 3) ?nnymn pro nx m 2 naan mwn oinn nsmp »na pr naa tosd (2 

•pro m’ty yyrh im nanyan rw yna m 2 naan mayiy pnnan na (3 

('pi 4) ?nmmn 


2 








nnoaip mpoi r'pyi tm inVit? nowa n^ya'pn tiaaa ixina ’x Dnp-ina .3 
ito nxxam ,d’tx nsnya pip nwia nrniaa nxxam, M=6 (kg) 

.D 2 nr o’pVn narfrttfr mpcnn npnsna mxp mxxisnn mapya .inmipn 
.x tx pip ’arm praa u,=2 (m/sec) nrmaa yi rnx p?n 
tx to ’Tton ]man toa 37° to mnra u 2 =4 (m/sec) nvrnaa yj 'w pto 

.’a nnznna nxinaa x 

.('a nnznna m«ina nrx mxxisnnn nnxp ’arton p‘ 7 nn njrun) 



(to 3 ) naon_?mxxisnnn nnx’7 nvpmn unto nanya to toon yinn ma .x 

: mxxisnnn nnx yir ’unton pPnnip pm 1 nx ntoaa naon .a 

('pi 3) ?Dn’xn nanya to inpxnn rana . 1 

('pi 3) ?a , Txn nanya 7uz Tim yam .2 

('pi 11) .mxxisnnn nnx’? mnun p'7nn to (iivai ton) nvman nx aun .j 

? mpton nun7u>7 mponn pirns pmxP nunm nmna? mznixn pip ntou na .i 

(’pi 5) 
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.4 


rrra awn yawa to n'7yaa aamiya m=0.1(kg) inoa^ pp fyii 
,u k =0.2 xin yanpan iwan v>a7 pan in "pa’nn mpa . h mam , a = 60° 
D, C, B, A nrnpan . R=0.4(m) norm? rr^aya n7’oa7 oaaa pan 
.pam mon rr^ayan nroan .(’aaxi paix) onopn nixpa mroraa 



:xsa 4.123g nrrn B 'pan npyiyn -innxmy sir ox 

('pa 5 ) ? B 'pan lnrvna nrp’n na (x 

('pa 7) ? (inm 7na ) B 'pan h*m 7yian ppryn man ana (a 

('pa 8) ? pin Tinn? h nma nrxa (a 

60° Pip rrm asv n’7x rnaan ornrw, E rmpaa nPipwn nmxnn 7rin nx xya (7 

('pa 5 ). pxn ay 
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F=80N Vrra» mo ’"y nsmai yauya natya *?y nnna m=8kg nnoaty ram .5 
yi ’arpn iiD’nn mpa . ysuran natya'p ’rapan "w*? pya a=30° pa> mira 
•Fs=0.4 Kin maon piamn appai ,(i k =0.2 xin naiyap na’nn 
.’SQwnn muran jnvh moa 2 nyai nnuaa yu‘p n'p’nna namn 



('p: 3) .na’nn py a^yian nirron nx aaniy .x 
dpi 6) .namn iv nxixnn Pra na xxa .2 
"iny’an npyaa 2m nyity -inxP na’nn nrvna nx awn 2 p’yo'p pnauyn miyn j 

CP3 3) .yanyan 

nnx'p na’nn Py Q’Pyian mman ia nnx Pa ’"y rwm? n 7 iayn nx atyn .7 

CP3 6 ) .yaityan -my’an npyaa 2m ny]a> 
npyaa 2m nsw nnxP nnimna mnn na , mrux - may aa<ya nnrya pxxa .n 

('p3 4) .yaityan miy’an 

mxmn ma .PiyaP Pnn F man Banyan nw’an npyaa 2m ny: namnty mxP .i 
: F man Pa> mPiys npoan mxP namn nyun Pty pan 

.7”a nyyn na’nn . I 

.ixm iy n^y 1 ? ym nzrnn . II 

('pj 3 ) .nmP P’nnn rxi myn nxyrnty ny mpyp -ptyan na’nn . Ill 
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1 a^yi nirasiK - ms 


40 cm Pa nnnn (n=l .33) ma m’na in nm ’Pn mypnp Pa nrn-ian 

.0 pimpa ns mpa xsa: 
by mxn nip mPaioa pna, man ns ?y ppyn naaan now nx nan 
(’pa 2.5) .man ns pya mnxP ynnP mpan 

(■** 



Pa nmn man ’ 3 D Px pinna mPnnoa ox ,mxn mpa nxm 1 paiy nrxn 
(’pa 2.5) ?nynsn nmpin pxP cmn 60° 
naxn .nnrpnn PnP in ymsn mxn nx msan pp ynxn nsiax non mypnp 
Pimyn naa nx nan .mxn npa nao nnn Piry mxn nPyaPa maapna 

(’pa 2.5) .nnnn 

:nx (’x pyon nnama) ppyn naaan naa nina’ ttd nnon 
(’pa 1.25) ?ma my onP msma (1 
(’pa 1.25) ?nnr Pina nmna mpa pyn Pna nma imxn mn ma mpan (2 
:nx (P pyon nnama) nnnn Piryn naa nina’ nan anon 
('pa 1.25) ?ma my ’PnP ms’oia (1 
(’pa 1.25) ?nnv Pna nmna mpa pyn Pna nma imxn rrn ma mpan (2 
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.mpi merry tup maim .7 

,nai®xm nenyn p 40cm 7 tp pmaa xxaan ,axy 7tp roianm ri77Sian lmai 

.naaa 60 cm 7 tp pmaa mxia 
pmaa mxia .rmaern mpiyn ia 40cm pmaa iixaan ,axy 7tp mupian imai 

.□syn 7rc txh imxa naaa 20cm 7 tp 

2 X 


?'a a’tmna mxman it ix 'x D’enna mxman it xm naieann nerryn axn .x 

('pa 1.5) .pa] 

('pa 2.5) .mTsa ix nma xm nxn ,neny 7a mm yapi ,f 2 rixi f, nx awn .2 
nnx 732 n7mnn ma .merryna nnx 732 mam nmr7 Dmnpn p7na nx mno .a 

('pa 3.5) ?menyn ia 

TOP’’ ,77" nerrona mam pma nxn ,n=1.33 maa nmyna nnx 73 my’pTPa m 
?mnxa im menynem 7apnmp nr7 nxnema ,miner x7 ix 
('pa 2.5) .(nanern x7 merryna nxyn pma .memyna nnx 73 ma7 my) 
inxya cmnpn nx Done? .memyna nnx 737 nmn n7mpa mx nai7x .n 
('pa 2.5) .maa msnpem nmx merry p merryntra ,merryna 










.yiap Diab A lnspm mum bbinab B inspn mtpp ’a 1.2 imisip BA Din .8 
,bi AB Dina nun ,mninn bbina ns tv sd rabn -kmd .(anmn nsn) 
ns owm bbinan rnmnn ns mama bmo rabnn.A nspn» -irmaw 

-did bi iDiiD’ dd 5 baa nmnnn 



: MX bty mspnsa f mminn ns nsn» ••pm 



ppi 2.5) .onmnnan nsi nnaiy era bin nmnsivn idis ns naan .s 

(’pi 3.5) .AB Dina bn bin lniDinsnn mmna ns qnm nnrya ssa .a 

,-Qiyn bm mis ns uuno ,toii? b* bapnn pa nvriHnna nns bn may . 3 . 

CP3 4) 

6 ay TOiy bn nnnn by nxnrnn ma nymnn bbina nmn nimb nans na 

(’pi 2.5) TOmspa bbia)nais mnpi 
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2 nsoa maa 


. V 0 = 10 (m/s) ’w nrrnoa n^yo a^a rrax pm tyu . 1 
.Tnxn rnnnnn nx mrn pirn^ 



('p] 6 ) ? nann x’aa mmxn moi Him ynn r'px anon ran- mo .x 

:o’ppn W? nano xm ran- xaa X2J03 «inn nwxa 
.Vi= 20 (m/s) Piy nmmoa nro 1 n’psix y] nnx p'pn 
.V 2 = 25 (m/s) Vtzr nmmoa n'pxoiy n’psix y: nty p'pn 



n’rr noi ,ypnp'p a’pPnno -nx po w nufinsnnn yno pr nay mayo a 

(’P3 8) ? anna pnnon rx 

0 8) ? ypnpa pbn pa pu? final Vru) nynsn nmmo mo n 

?n'pam fmoa nrnityo v,., nty pPnP nan 1 nnx p'pn pw nmmon axn .n 

.mo awm yno poi - x'p ax 
CP 3 4 ) *^papai nsrisn ynai firsn nnx'p 7’o mo awn - p ax 

pm nm (mxmsnnn nsP) p'pnn ip’x .n 
yaam miro pan ysiwo iwa n'pyoa 
nmmo mm'p nans nn’m no ,60° xm ipw 
mw nm’ mr rPx nrnmw mao V’ 0 mpmr 
('pa 5) ?x *y>yoa awww nr'p 
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. m xm D i D'un 77X 72 non p’munm mnionan npiyan .2 
.-ram’ 1 ? D’lm an^D p^n mm3 pi ,nmn’7 mimi m'7i7i7i opinn non 

. a -1 m, g :DPini 




7177- Kin nnxnn Vra mmynns lrxn (□’ran) mp’x pixn 72071 ynp .x 

('pi 5 ) .77711 nx 22 ?n ?7mp 

? 7x1x7 *7tt? *77ii imx nmn □’tmnats? msiyana nmn^ in nx» pim axn .2 
72? “27i? nT»n*7 73nx 701 ,pn ri nr mmyana irxn p ax ,sn» pm -x‘7 ax 

(’pi 8) .a miiT7 

('pi 4) ! pai ?ni37y»7» nnxn nmsp mnin pmn axn .1 

:nx XD2 '7 QTznro mxinan rommn mny .7 

('pi 4) .mnn mmnan nxi nmyan nnxn . 1 

,’PDixn nu2?an 7inz? 7117 7y 7^277 2?’2? F ’psix 712 72? 17711 .2 

('pi 4) ? mnnp nnman 77x122? yun n27ya72? 72 
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nnoaE? npo7 jimia ,’paixn niE”aV a mrra ’imn ABCD ’n'pa mV ’]D Vy .3 
(□•’ty-in nxn) .on’* nanya Ve? n’E?xna nrruaa nptma nponn .M=6kg 
.’1133” m'pn ’aa Vy D’yin dpie? D’pVn 3-V npcnn npnana nmnnE? yna 

mTTia Vapa 2 pVm ,x -n p’s 'pe? ’ai’nn ]Traa 4— Ve? nvvna Vapa 1 pVn 

sec 

.x -n p’s pe? ’p’PE?n ]ivaa 4— Ve? 

sec 


D 


CP ] 4) .pal ? 3 naaa pVn pe? (rival Vtu) nvvnan na .x 

(’pi 4) ?nippsnna nnnnnE?nE? rmnan mmxn na .a 

(’P^ 4) .pa] ?m'Pn mnnnV yiE?xn tv ppn nrx. 1 .p 

CP3 4) .pa] ?mVn n’nnn'p ly’ina nnr nVra mn’na n’nn ppn nrxV .2 

. 1.8m m'pn mnnna npo7n pma , or = 30° :pn] 


CP3 5) 
Cp] 4) 


.mPn mnnnV ay’ina 2 ppnp l ppn pa ■’pawn pman nx aE?n 
.m'pn n’nnn'p ly’pna o’pVnna nnx Va pe? mn’nan Vtu nx aE?n 


.7 

.n 




mpn 1 ? mwpn ,m=lkg nnoac; reimpi nVipwaa naana reuana n'7uioa 4 
.C -i A nvnpi yanmina nrcnoan .t -lmlamxw aim 

.a T = 8-^r - 1 ? n^raa nnw nminn n^naa n^xa’opan n’p’wan nsixnn 

sec" 

(o’urin nxn) .D’rriT oinn noai -pa’nn mm3 



('pi 4) ,-pxn os mxv nroiaanw a n’7xa’opan nmn nx nwn .x 

naiam nnpin, B nmpia ’man nans? nx rf?apa irtma nnxnn sma naon .3 
('pi 4) .nVra nx awm ,n'7ipwan rerun *?w Vfroaa nnva 


.pai? B nnp* A nmpia nmpumn rerun T?naa ,-raian ma ireaaw rmasn ’na .i 

(’Pi 4) 


- 1 ? nVrua mw nvninn -fpnaa n’p’^an mnxnn n©xa tnna mn’nan nx awn .i 



CP18). a T =6-^j 

sec 

.C nmpi 1 ? A nmpia . ni’a’ nsi n’mpwan .n 
lira nx "Q’nron nms”2 D’unn mm ,rx 
mmpwan 7W n’p’wan mnxnn 
(’pi 5) .C nmpia (2) .A nmpia (1) 
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.(L) mw a-onx ni'pya nrap m'paiaa pu> (T) mrnan '38T nx 77a 7 ’a'?n .5 

.60° pw nrnn mpiinn rn’paiaan p nnx pa 



n'paan mai«n m’pan mxxin 


L(m) 

a 

cosa 

T( S ) 

T 2 

0.3 

Os 

O 

o 

0.5 

0.77 


0.4 

o 

O 

0.5 

0.88 


0.5 

60° 

0.5 

0.99 


0.6 

60° 

0.5 

1.08 


0.7 

O 

O 

kO 

0.5 

1.17 



(’Pi 5) .imp n'Paraa pa> -iiman pr -nay nnoiin nx nns .x 

■pix pw naipiisa T 2 aanun n'Paaa nnonn npiai/n nx or^n .3 

(’pi 5) . L n’paiaan 

('pi 5) .n’wsinn -rain nxixn nx ‘pin ’d pi? aa>n .i 

noan nn”n 0.99(sec) n^ mrnan pn L=0.5 (m) namxa? npaiaan may .i 

. a=60° pxna n^aon nmn m=0.2(kg) 

('pi 5) ?noan pw rnipn nwnan to n'ppii ina . 1 
('pi 5) ? aim mrrna via .2 
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2 a^Pai nrusis - 'jw pis 

:san ’iD’in ns raPn ysaa DpDtns mpom Pin nmainn mpa nsnm pmxP .6 
.nPny •’*•■ n’po’n Pin mown pPnn tana Ps om Pin ms naiPs pma raPnn 
niai DpsoiDn mP mia npy noinan aiam ’t -py mina sin nmasn nmr ns 
nnsPw nPaaa niannn mrian mssm.nmainn nmi ns 


yiapp Pam nawaw D’wm minina nin man nPaoa D’yaian nmnm -pna .s 
Paprrw pmmn id .nPaua nmany ns man .opaonan Pin nmainn mpa ns 
Pin nmainn mpa ns lama ssai mis ornio .nsaP mm nPs nnmna nmyn 

('pi 4) .opacnan mP 

(’pa 1.25) .nnon ?0 nyma nmiP na’snan nmainn nmr ma (1 .3 
Piay ’ynn noinan pm nmsP opaonana nsxrn msn naiPs sma nnon (2 

('pi l .25) .maim nrs mponn Pin 

ns raPnn 33 ioa imsP opaonaa msn nayaa monpn nmrn ns’ya pmxP .3 
opeonaP mnn msn naiPsin.pa , 180° -3 opacnan mP nna r>py noinan 

.rrpmn Pin nPiay ’inn pnn pm 
maini opaonaP mnsna nmmn msn naiPs nsn (1 
(’pa 1.25) .yna nnon ?opaonan mPP nno^aa 
?mns 3 na’sna nmain nmr na^p opaonaa nns nmr PdP osn (2 

CP3 1-25) 

ns mon .nmsP opacnan n-poia msn nayaa monpn nmrn ns 3inn .i 

('pa 2) pwn 

naiPs m .nnainm naiPsPi nyman naiPsP pom, rrsm naan pPnaa .n 
mPn msn mmna ns 3inn .nnrnnn pm ns na ,-, pan .minis .mwPin 
mnsna nayaa map mmmain pap namnin pm 1 asn ,yapi .opaonan 
('pa 1.5) .minPa pia-n ma Pin nssma nvan opaonaP 




a° 

10 

25 

45 

60 

70 

80 

p° 

6.2 

15.3 

26.2 

32/71 

35.9 

38 
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prrwn nVnpna ntmryn m pi? mxian nyyn hw main .my~y •asp oyy mmsa .7 

.3 ’D npinai mcr xmi ,minyna 60cm pb? 



(’P3 1.25) .j?a3 ?mT3a ik mana niypyn oxn .k 

('P3 2.5) .m-roarm ntjrrsn naxiy nxi nanyn '?w 7 pian pma nx niyn .n 

-py nmpnan main rtx nnypi nsyn wxna mxnm nmnp 3 pw pma uDia> .a 

('P3 2.5) .nwiyn m 

r'liwri mm nai nsnvr D’xan mmma nrx .nanyp nyyn nx mmpa .7 
('P31.25) .mmyna main pma (1 
('pa 1.25) .mam pm (2 

('P31.25) .ayyna mam pma (3 

,1.5 npp nmawn oipaw ,niP7y nmx ■m’P pman inixa oyyn mix nx mmsa .n 
niypyn 'v -py mmn mam oxn .(n=1.33) Q’aa npiaro nanyan pa nny px 
.(- 2 P 2 D'V-aa) pa^ ?"imxa mpn-^ m? nil® ix pp ,'ym pmaa Papnn man 

CP3 2.5) 
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snap aia7 A mxpai nmon 77ma7 B mxpa mtnp ,2m lamxtn ,AB tom 

.(nmnn nxn) 



.8 


.A nxpna irmaa? 70 AB uma nsro rrmonn 77ma nx 7’yDa Ta7n ntnxa 
732 nviTinn jnx aunm nvnonn 77ma nnmn nx nismna 7maa ra7nn 
n^sPtz; n7aua maiun nonn mxxw maiy 70 AB oma nxiaty nys 


i (1) 

A(m) 

7311 m Am nms 

nrnjnrr nnmn -f 

(H z ) 




12.5 




25 




37.5 




50 


.naix mipaa B n*np37 orrmn 

inx 72 X 7m pmx nx na’xnan rmaya mom ,-innana7 n7aan nx pnyn .x 

('po 4.5) .tnna mrioty omaiyn nmm nyanxa 

H73 otnoi ,rr7in nyanxa inx 737 i piyn nx n 7 aaa na^xnan nmaya own .3 

('pa 2.5) .4 bw n’xp3iD2 f nmmnn 7w 

('P3 3) .AB anna 7a 7ty imawsnn nmma nx pnon nnrya xxa .3 

mwxnn nmmnn ma .nmionn 77ma nmmn nx 7man7 -pwaa ra7nn .7 
Cpo 2.5) .pao ?AB anna nary 73 na nxirw ( 62.5Hz-a nma3n) 
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3 isoa maa 


. v, irnPnnn niTnaa ,nPya ’dPd max ,ypipn nsa 'x ira pin t=0 yra . 1 
H imirtf ini aia v 2 mi’nan 'a thd rroa ’373 max pm yann imx 2 
.nnrnn rwnan pi? TTixn nrmnn Piy nyDiynn nx narn 
y 2 -Pi y, -P nm man ,nPya ’spd nmnn i:iw mpa tx nan .x 
('P3 4) -rnn mpnpp orm pm Pty n’xpaiDD amxn mpa nx mnxnan 

.H=125(m) ,v 2 =15(m/s) ,v 1 =20(m/s) :mama .3 
('pa 5) ? (nr 7xP nr msPin ,naip3) m-man 2 "miyasa" pi naa nas: 
m mDpan m-man 12 ma '2 ivd Pun 'x ira 'm nvvnan firm Ptu na .a 

('pa 4) .nr 7xP 

('pa 4) ? ypnpp onyan Pty nnarn Knsn ana .7 

m 2 ny 7m ypnpp yaw ’722 '31172 nx pimp 7 ns nm ninns arxa .n 

('pa 4) ?'x 

7y nnyian nP’nna mman mnivaa Pin nna aano mTx nanya nmx py .a 

('pa 4) .ypnpa onyas 
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.2 


.C -l B, A nan'Pir pit nanyan no’] -piy rxbn 
.nmaaa nssa:i nanyan n’psair vmaa F=5 N Pir m3 wysa maPnn mrsa 
am niyxasn C hp’p mirp B him ,pPn naira *?y nmna B-iA awn 

.(□wnn nsn) .npjfa awo Tnan 
.-pawn mm3 nsi npwm noa ns ,amn noa ns mm 



(’p] 5) .C tya Pw moa ns aim .s 
, i —Pit nmsnn nyi nanyan F=8.5 N Pir m3 Pwaa raPnn mrsa 

sec" 

.Ti=6.5N sm 1 awn mnwam 
,a ,nanyan nmxn ns ma raPnm ,nPxaw ny: nanyan man npysn nya 

•lir’w nntya 

('Pj 5) .Ypnpnmr mxmnn nnryn B -i A owiwa ins pa noa ns aim .a 

? F=12N 'rnr ms wysn maPnn mrxs rnmnna nnx Pas mmnan nmm na .3, 

CP3 5) 

-|iran F=12 N Pir ma P’ysa raPnn tsi ,nmuan nanyan t=0sec ynn 

.A nna nsna msn pa nnxPi ,m’3tr unPtr 

(’pa 5) ?t = 3sec ynn nnsP awnn nmsn ma .i 
('p] 5) .maynp C pin fa wsawpan pnnan ns nirn .n 
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nr ntop*? nr d'sh m 2 = 0.4kg -i m,= 0.2kg ammoaty anna Ty .3 
(1 cnnn nxa) .noxnna ,v 2 =15 m/sec -i vj=10 m/sec rvprpnaa 


v^lOtm/sec) v,=15(m/sec) 



F (N) 



1 inaiy man ptu nx nxna 2 cny-inaty q-an .Q’nai mmm □■■mana nmpan 

.2 ina 7S7 V’yaa 

•Hi Vro awn ?i»T" mr? man qna paw ncwn ,M y javan ’Vxpman Vrnn wa .x 

CP3 5) 

('pa 12) .mwaannn "ins? nnnana *rnx pa pw (vivai p-m) mmnan nx awn .a 

('pa 4) .pa: PrrooPx nn”n □’Tnan mupunn oxn .: 
pnx pa may a(t) p* 'tv mxpaisa nxixnn pw d’d-u nnx d’tx napya py corny j 
('pa 4) ?mpa Paa qm'p nnna nown mrawa ma .annana 
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rmwp in 1 ] vv aiann mnnn nxty yiaaP maxian nPiay npon Py A 
(x n’tynn nxn) aiann Txa opuy crpnnaa mnr rnyataa 3 anaia 



.nponna mpn’a mynoanw iv aiann nmn nx D’Pnaa pwxnn nopa 
ma nnyian nya myaaan nnx py crPynsn mman Pa nx pn (x 
('pa 3) .imx Pnaa ’a ,i3ir , D na ,man 
yona nya xn pm nrxai nponna naityxn npnp yaoa ir^x (a 

('pa 4) ?a i 'ppnna -pin’] 

pnx □’n , :ai ,n v uwn by nnxn myaaa nuy cprrra piyn nopa (a 
.nponn by opaioan n’pjyan nnx bus mspa 
nrmn nx d’Vim anyi ,nnx yaua pn □’npa Poiya mix bv nnxn mypa 

t mw-in nxn) aiann 



ix nPnan noan ay it -pnannP nanyxnn rrnn yaoa lrx (1 

(’pa 3) .paa ?nman it 

('pa 3) .paa ?nnv’ bm ma Pys ynoa irx by (2 
8 -a nnx aian nantyan ,R=5(m) norruy nnnnno py anaiy nnyax • , aw (n 
aiann nna 2.5m Piy pnnaa pom nnnnnon naiy py xsap ptyxnn .napiy 

.(a □nynn nxn ) 



('pa 3) ?naaa pna” xP ,nnoty 
('pa 3 ) ?naa n ?nnv nPana ’a Pty mrixn .2 
('pa 3 ) ?naa n ?nnr> nPna nmp rnnna onpiy paa ’aP .3 
('pa 3 ) ?naa n ?nnr nPna nvm nnma nnpty paa nP .4 


□npa Pty ’Pxap’an iany na . 1 
py xyaan .Ty’xnty na -prnn 
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n n nyn xPP naia rnpn rDnaarys ,npPn nP’oa py nary M inoary pip .5 
('x nxn) .V 0 m-rnaa 12 yyiai xa iP nnr irip .M xm nx inoary 



.lain Pry nmpaisa yasan iripn Pry inrpna nx nxna -pasPry rpvi 



!paa ?mnx ix nmopD ,rraoPx mrrm rnanpn pa mryaannn nxn .x 

CP3 4) 

Hun ay iPry mryaanna □•>37212 fnpn nrrnaa □ ,, ia , rynry nnana .2 
('pi 5) .nmaaa nm yasan ynpn 3T rap T pm pnaa yna naon ,iairnry 

('pi 4) !paa ? nr pr pnsa nun mnma nrpm na .2 

nxnn ,V 0 /2 yaoan ynpn nrrna nrpm t >3T pm pnsa .7 
('pa 5) .n’DoPD nrpm lainary pan imp ram niryaannnry 

nainary pan Pryi iripn Pry rraapn nanaxn nx xoa .n 
('pa 2) . 0<t<T ra pm p>aa .1 
('pa 2) . T<t<3T t> 2 pm p>aa .2 
('pa 3) .t>3T may .3 
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3 nrrasis - 'xv pis 

’"i? 1.6 nPiP nmaipn nipai 1 Ocm maw nap Pip ppyn noipan nx irnpn .6 
.50° Pip nmia aysi 20° Pip nmia ays ,’jm in ns pp 




('p3 3) .Dayana mx pan d nnonn nra nx aipn .x 


Pip piya mnipm 10m Pip ’aiya nnxn ,nmtp my mpya map tup nppiP 
pipa nyman nmi pm in mx ppa pptp ppyn noipan nx o’rnpai ,20m 
.mapn pipP 1.6 nmaipn oipai 20° nmp mapn 



('p: 2) .nmiyna mx Pa nay ppn Ptp nnonn nra nx awn .a 
noipaa yi >07 mx pp nmxP □’mm 10m ’ary mix mpya map pip oppiP 
nmntp mpa nmwPi 1.4 nmatp mpa nnx mmP .20° Pw min ppw pPm 

. 1.6 

('pa 2) .mapna nnx Pa may nnonn nra nx awn p 


mx Pa rrai papa nynan mx pp Pip nnonn nra miPn opr iP’xa (1 

('pa 2) ?npy yptpa D’Pima 

('pa 1.5) ?pPnn mpatp pm nary- mx Pip nnona nmnaa lax px yna (2 
. d = -2 —. s in(a - 0 ) nmaa n:m] nnonn nratp nain 

COS P 

(’pa 2) (a -3i n-a miPn maim nmr (3) 
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(nyyp nwawan) rrm tra^sa nmap -n nuns? w ppian pma m’ 7 a 7 ’icraa 
.mmyn 'w tot mnya anan poa *?y cramp main mm ruo ,rmy '}$? 
moan niy’sia ’loam mssin .ntnyna imm nxi □ yyn ’pma pin ampia 



ipTbm 


.7 


rransna assn pma U (cm ) 

20 

30 

40 

60 

80 

ntzriyna hmi pma v (cm) 

65 

31 

25 

20 

19 


:Knn pan Papnm ,U 7w mspaiss V Pw -in: amo T>aPn 
ot -Py mma ’Pptd Ppu nrx (1 .x 
('pa1-25) .naon ?A rmpan 

’7’ -7y lXT»a ’PpTD PTU HT’X (2 
('pa 1.25) maon ?B rmpan 


Timm rmpa ’ 7 ’ -py mma rm nrx . 1 /U Pw mxpaiDa 1 /V Pa? pm amo .3 
('pa 3 ) ?y -n p’s nyi x -n my ny 

('pa 3 ) .nwpyn Piy npian pma nx a*OT .1 

niznyn Pry ppian pma nx xiyaP nnwaxan ,maoia nvo’y tup yyn .7 
73 may 7373 nnx mma Pty snora m -py ,pmOTaiy nanyan myxaxa 

('pa 2) .no’iy 

nman Pty nanan nmap nPapna ,ppian pap nwpyn pa nayia nman niyxa .n 
nanan mmn mpa mmxP nany yxn .niypya panan naiyn m3y 

('pa 2) .nPapnaw 
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f vm ,7an 7y nn7pnnn (n'7yn ’D7 d) A nynan bv ^r\ "mW iim .8 

.C rrnpan 7w niTnnn mnpn 


A 



V 


('p3 2) .primp nx pni .nyn-ann bv mmpnnn fro nx yap .x 
('pi 3) .o’^n no , 3w’? xmn xan ?pmx ’73 fa 1 ? ami ’73 fa nwn nn .a 
.7pi -aa nrw niD’oy ^ya a’p^n r^n aomn 7’nx xV 7an .3 
rrmty nmni .(nfip mmy 1 ? -pan orra x’m run? mmpnnn niTnn) 
fra nx nxi nunsnn nx □ , xn anao? nnx nnw bw onana "□’airy" 


// v. 


.lmmpnn 


crr> 








(’pa 2) .naon ?D v 7ann ru/ fa nwpn rmp: bw , x .my^n inn . 1 
(’pa 1.5) .pan , 7 xnty ix fn 1 - "naa"n p'7n xin 7y nrx yap .2 
('pa 2) ,"7aa"n 7 anm "7p"n 7ann 07ian nrvnn nx awn .3 
’nty ?w nrnn nano ,n’7xnw nmpnm f»’ rya nnyiu nn ,, n A nynann v? .7 
('pa 2) .(1) a p’yoa nyapw mipia "munannn" nnx nnx nnw niynonn 
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4 18873 *177373 


.Trran imsa up 1 iraa *?y myiap rnnxria myou n wai rrnaa . 1 

2 

nwan nsixn , v 0 i=10m/s nnimnai ai=5m/s xm rniaan nxixn 

2 

.vo2=20m/s nmmnai a 2 =4m/s X’n 
.2000m -a miaan nx nwan nampn t=0 yna 
nripaa n^iaan nrrn t = 0 ynaip pa , x ,oip’an mx nx man rain 

.□’iznna ixinaa ,x= 0 



('pa 4) .nwan nsmn mayi nmaan nymn may iar - mpa nnoi] lana .x 
('pa 4) .nwan nyun mayi n^iaan nyun may iar - mmna nnoia inna .a 
('p] 4) .nwan mmnap mil? mnn nuiaan mm>na iar naa maya rnipn .a 
(*pa 5) .nwan nx nuiaan rwn iar naa maya mipn .i 
('pa 4) .500m nwa 5 ? nuiaan pa pnnan mn ouar iV’xa laipn .n 
nwam nuiaan nyian may ,cpmx nanya nmxa /lar-mmna ’am iddiip .n 

(’pa 4) .vnszft ~y t=0 yaia 
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n’n'7nnn rnmnaa nm impsix pm ’rran hd’7 ddid ’is 7y "pm • , id i i:i .2 
. 3sec xin ypnpn ny’nsn yn'7 ny npnrn yrw nyunn pt. V 0 n’miuy 
.nyunn ito pnn ru i»ipa nx nxna D’unnn 
.y-n my x-n ms 'V 7y nxwa nyunn nw’a 

Y(m) 

21 
18 
15 
12 
9 
6 
3 
0 

0 1 2 3 4 5 6 7 X(m) 

(’pi 2) ?ht pt "i^aa nmn miiy psix pmo nrx . 1 .x 
(’pi 2) ?nun pm ua» nnun ina .2 
('pi 5) ,riD7n 3 did ’id 7y nn^Dinn nY’Sin nnxn nx xs« .3 

('pi 5) ?(iivdi 7iii) ypnpn nyusn yra nun 7<y mmna nnm he u 

id’ nmnty 1D7 nzm pun nynn pup nniis nnrow ,n’pDix mn .i 

.pm xin u&» mpa’7 nnn» prn ypnpn 
('pi 5) .nVra nx xsa nyinp x’n nun nmxnty nninn 

mmnan npDix uw nm Q’pmr iiiyxnn nun pin maa nmpi nmxa .n 
(mn px) .■pwxnn nun pnn nn nrrnana nViDD 
: ’iwn mm na crxan ornmna nnx may pm 
(’pi 2) .nyimn pi . 1 

('pi 2) npDixn pman .2 
(’pi 2) .ypnpn nyuan mm .3 
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.m inoa® nia rain ,’pDixn nra'7 a min ’’loan ABCD ^an'pa m'p ’as py .3 
.n'pa'pa ano inan uin niysasn nian py pyia BC y pyp Pnpan F ma 
(n v ®nn nxn) panpan m’pn pip AB ypyp amapa oinm n’papan 
.a = 37°, m=4(kg), |i k = 0.1, g s - 0.6 :n’aina 


c 



('pa 5) ?nmaan nian may® F max inn .x 

('pa 5) ?nmaan nx®” ^lan may® F min inn .a 

:nxixnn iivan npp nsvn i 1 ? mama ^an ns fxnp nan 
('pa 5) ?2(m/s 2 ) P® nsixna mpn n’pyan yia 1 Plan may F inn .a 

('pa 4) ?2(m/s 2 ) p® nnxnn mpn man yia 1 Vian may F inn .7 

fpiysp Vnn F man® nnxp -pian nyian nx nmna nxn .n 
('pa 3) .n’pyn npa nnm qian nyixn®a .1 

('pa 3) .nun npa nrmn nian nxixn®a .2 
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iO pna irs qian) ABCD nP’oa ’aa py -pa’n ’Pa p’Pna m woaw "op hu .4 
.R larrup nipt ’Paya yapa na^noa nP’oan .(myna iPnaa nP’oan 
-|-n naiyn ^psits rrowa pya 5R nana nssaan A rrnpaa nun ns cmnisa 

(rrunn nsn ) B rmpan 
. a , R , m , g :n’rina 


A 



('p] 5) .nP’oana pna irs fyunw nain .s 

(’pa 5) ?D nnpaa uivaa iPtu ,m*rnan napi ma .a 

('pi 4) ?D mipaa n’Ps’im nnsnn via a 

pnr 1 sP ryuniy va , ryun ns nnnwP ina iaaa h ’Psavan nann ns a&'n a 

(’pa 4) .n’Payan nP’oana 

-nmwa fyunwa nroon py *pin p’ya aa man Prn ns awn .n 
('pa 7) .C -i B : nmpaa onpn H’yoa aunnw h nanna 
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, K=30N/m lPtP man mpv ’aix psp ^ pnxn mxpp maina m=1.2kg naa .5 

.mpnP naina rspn P^ nwn inxp 
•X 0 xm nsm laxna rspn manxnm nnnaa xxa:i qnn nr axaa 
nnna X=20cm Pw pma F iPanwmaa pspi mainan noon nx maona 
.nrnxna m-ana a'lca yna .na D’lmxi Ppwan ’tpw nrnpuP 



t F 

Ci» 5) ?nrruaa nrrn noan&’a r*>pn manxnn nmm na .x 
CP3 5) ?noan mmix-wxa F manPunPanna .a 
CP3 5) ?nrnxna d’sibs? yna nxixnn rmai Pan ina a 
CP3 5) ?Ppt 2 ?an irnpa -pa nsPin xm ia mra nxixnn pvai Pan ina .a 

rspn nx n’paix maana D’trn nw nnsn ,nnpnna rspn nx mpma .n 
F’Dpn manxnn mnn na ,F=20N iPanw maa anx Pa ,D , ajn3a □mnaa 

('p 2 5) ? v is-in nxap orra 
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4 np^tasiK - i?ns 


pawn ksm “td -nx n .nx croriDn n^nra mia mw nrxii ’a’ nnn nssan .6 
.vmpi nx nipa 7X3 n7 'ion ,, nn . (n=1.33) a 1 " n’nnra 2m 7w 



.□’an -id 7w wwa nawa 777 771 x 7 -my n’an 73 7ny'7 anna a'73in 7ixn .x 

('pi 2) .yna mnon 

(•pa 3) . 771 X 7 paw 7ix- iD7i wjyan rowan ?w omn nx inwn .2 
pawn, pawn lmxn inn nx nxn’ nn 7ya pma ~\m py arm mx axn .3 
nx nx 7 ’ x'7W ix 'naxn paiyna 7 m 1 Pirn pawn pnaxn paiyna 7 m 1 rap 

('pi 2) Inanaiwn nx ipai .nn 

-nx mp nwxaxa iia?x7~ mspnwn nx nxi7 paiyn imxa nmwn 7W an .7 
37 - law D 777 ya Teaman ’psixn pnnan nx lawn .□’an 73 a mnrman 
nnrman nix anp nwxaxn liwxan ann mspnwn nx mx77 pm ’iwn 

(' pi 3) ,nN7» “Pinna 

xin oxn ,D 7 ipn qwon awmw ma yapn ymN pman xua 11 ’iwn nn twxd .n 
('pi 2.5) .oanniam ipai ?D'an iiwxnn nn nwpnwn nx nxn’ rny 
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nEpyna 25cm pe pnnan .ntnna nEpya 6.25cm pe pma3 nya nxy .7 
•ffi£yn pe mnn map n'pnpna (oyyn *?e py mixn) 



('p: 2). nEpyn pe ppian pnna nxi mnpn nppmn ns nEn .x 
nx nixn'p pra iaaaE nTxn nx omm ,nyyn map nnxivn pe n’Enn piny .a 
Cp3 4) .(nyyn exp pe main mnyp pesx inE m’xm hto) main exp 
py main n'pnpna nny px ,nyyn lmxn nEpyn nmx myyaxn pinna opxn .1 

.4 ’D n'pp^ia xmED ,poa 



(’P3 2) .nyyp mom poam nEpyn mp’a nx nEn (1 


(’pi 2) .osyn map mpyirn pe awn p'p man mra mpn pipy (2 
l^na nx otno .n=1.5 xm nEpyn miEy iaaa painn pe nmnEn nppa .p 
nxyaa nEpy.PEn ,nEpyna nnxy nnx'p ,nEpyn nynnn nmnpa mx nai'px 

;rrT , nE nppa pyn nainn 

(’pn 2.5) n=1.6 (3 n=1.5 (2 n=l (1 
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rnofta mp mpa rbw snr .n^Naw in Pin .iim m3 ?a w nVrx nD’is 5 ? .8 
,50(sec) to pi p-iD3 n'pxaip 11VD2 *71 ww 150 anaiy 



(’pi 2) ? A Pin tun mai, Pin jisnwa ma .x 
(’pi 2) ? T mrnan pr ina .3 
(’pi 2) ? Pin niT’na ma .i 
(’pi 2.5) .pm to n’spiiDD Pin to y pnsmn nx rxan pni db-w .i 

.P 3 nn to P wwto p’ppn pica tpn 3 .n 
(’pi 2) .pa: ?P nmpaa p’ppnn rmma •pro ma .1 
(’pi 2) .paa ?P rmpn pp'Pnn nyisn pro ina .2 
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5 15073 maa 


.v, jvrpnnn ni7’723 7'?72 7’33 x yp7p7 ’332 iiiyx7 7173 pm t=0 7373 

.v 2 nwnnn niTnaa nVya ’373 7’33 x ypipn ’332 ’ 3 iy 7373 pnn nviv 2 77 x 7 
.iminn nV’nna amiyn ni’17’72 7x onxna 733717 2*3737 



.|QTn 717 7’Xp3133 1117X77 7173“ 717’72 7X 7X727 V](t) - 1 ? ’12’3 01177 .X 

0P3 3) .(7’11X7 71733772 D73777) 

(’P3 3) .t=2(s) 73772 777 12*7 717 7’7p3133 V 2 (t) -7 ’ 12’3 21177 .2 
.pi7X77 71737 ’33 77 ’3177 71737 pl'77’ t=0 7372 12T 723 71373 21717 .3 

(’P3 8) 

7’3’17 ’733 ,’3177 71737 7X P17T7 1’77 7’7 7772 ’373 7’33X ni7’72 1T’X2 .7 

(*p3 5) ? 1117X77 71737 27 77’ 7p7p7 

7X D’7X727, y 2 ( t ) 7171 y,( t ) 717 p73 2270 ,2’7’S 73772 771X 77 .7 
277’33 T71 2’71737 77137 77’772 12T7 717 7’7p3133 2’71737 717 221p’2 

('p3 6) ,7p7p3 
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myxaxa m 2 inoa® ’j® hip m®pn mi woa® hp nna ’paw in'7i® py .2 
.nPaPa amo -plan aim K ip® man yiap® ,rsp 
(puznn nx~i) .nra 1 mi mu rix m®BP Pmna F ma mioa t=0 sna 

.pppn nvmna nPynnP vp 
. F=80(N), K= 268(N/m), p k =0.1 , p s =0.5 , m 2 =4(kg), m,=6(kg) 



(’pa 8) .n’Piana ms 7a reran nx a®n 

('pa 4) ?nypna nanyan®a r^pn marann na 

:7iyaP Pan F man t=2(s) yna 

Pmsnn nnrexyp iv mi noan mayn Piss'? Pin F mams y^aa pma nrx 

CP3 7) 

.yna paa - kP dn ?n®n irraP ypp Pmnn nanyan nnmsy nrwP dn~ 
.aia? yun nanyan n®Na rapn Pw imanxnn nra mnn na a®n - p ox 

CP3 6) 
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inoatz? ryn fa ji k ■wpn iia’nn D7pa nN’xa 5 ? □■'■no 1 ] rmoa .3 
lii’DP ln'pr^n ^ ’Pxawn mxpa qnn nx o^nn ,pPT^n rap m=50(gr) 

.v n'pnrip maviaa 0 rmp]'p ypa xin^' pa, vq n'PTuty maviaa nra 1 
•"raw pin 0 rmppa x Daoa pma aaw xim? anxp 
(□’wan nxa) .x -l v dj □’ampa p'p mnx x’n pian tm na’inn m’a i io , 3 paa 



T»to npaaa maim -p’pan mxxin 


v(m/sec) 

1 

1.5 

2 

2.5 

3 

x(m) 

0.16 

0.37 

0.65 

1.04 

1.5 


Cp: 4) . v 2 pw rrxpaiaa x pk? paa ddpo (x 

ra "Wn ax axnan pw aina ^nnan mxxin panon'P v pa (a 
O 8) .paaaw ipn mix'? crxna nanaa? pawn yna aaom ,v 2 pap x 

mywan nxi yiawn iw nn’rrn nx p-xi paan yiaw jax am (3 

('P3 5) .tm mpxpvDn 

T | a , nn aapa nx am naatz? pam nanaa? pawn pao 0 
('pa 5) .inPwn pap qua pa ’orpn 

np^pa bw morm nxawn py naan Paa yam 7 X'a (n 

(’pa 3) ? x pnaan 
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,V 0 mmnan pPn ’psix nra py iwou M nnoaw nmna mnnp A 
□’an iar- pwan nxPana mnnpm ,ypnpp pnxan non ’aPn jt*d3K ttp am 

.v 0 , m ,M :n’nm.(m D’an noa) 

Vo 


('pi 4) !pai ?nmo , a x? ix mop ,nPm n’nnpn mmna nxn(l .x 

xP ix iap ,Pm x -n nan (nnmno? n’an +n’imp) nnnyan yin nxn (2 

(’pi 4) Igai ?nmo?n 

.m x’n n’nnpn man nom poa .n 
(’pi 5) .nr nPwn nPw yinn nxi v, n’nnpn nrpna nx xdi 

,vi mmnan yuP nn’waai (M+m noan) D’nn nxPn n’nnpn ntyxo .i 
:(um i’x) n’nnnna pa^’n'P n’P’nna mam ,nmnnnn nna n’nma 



(’pi 4) !pai ? nmwa xP ix mop ,nPm n’mpn Pw nmrnna nxn (1 
(’pi 4) !pai ? mnwa xP ix yap ,Pm mnnpn Po> yinn nxn (2 

Pti? m noa n’nnpn nnnosn no’xn .n’nix nnn no?n 'x n’yon lan nyon n’nnpn .n 
nmnaosn aspP mwn nspn noa ’aPn mxxr mam n’ypnpn nna n’nnvn ,□’□ 

('pi 4) ?mn’naP nmp na .(nymp n’am n’nnpn noa) 
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30° 'm rrnn ooia man ,1.5m laaiw aim a'pn m=0.2kg inoai any .5 

.nmrai 

,‘oinn V *v amnn mipi'p nnna lm yipnn aaoa’ t* py yaoia niDn Pi’poa 



Cpa 4) ?iaoan ’T Py yayiniy pdp py na-y anyn nrpna via .x 
Cp] 5) ?aaoan ’ 7 ’ Py yasin anyniy pdP py tpra aina mrpnan via .a 
?aaoan m py yasmty anx? anyn ypa max a n’Pxa’opan min via j 

CP3 5) 

: 15° xvi irrow anyn mavia via .7 
('pj 3) ?aaoan*r Py yayiniy pyp (l 
('pH 3) ?aaoan m py snsirro anxp (2 
(’p: 5) ?aaoan m Py yasin aranty anxp py nany tarn airman ma ,n 
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5 a^sn np^usis - w ?ns 


.uaa 100cm pmaa nxsan ioa’7 nrapa 40cm namxa? mira nxna .6 
. 10cm ama a’tznna nyawa y'7y 7a ."ioa'7 nay Tinpii nx mpa 



?-nsn ana to mix ina mm poan to aapnan mxn ana nx todto .x 

(’pi 4.5) 

,p nx ?tt anan axn .rax nrapa nnnn xma poa'p nanpna nxian .a 

('p^ 2). Tsma x‘7 ax ? lira nrx’7 

.nanmwn ipa] ?-|oa '7 nxnan nx nmpawa n:nwa anan to torn axn .a 

CPi 2) 

anan axn max nnapa mna xma ,20cm - a ntoa ’aVa nrna nxnan - 

('pa 2) ?sma x‘7 ax ? -pro nrx'7 pa ax ?tt 
? , mxnn navaa n'7ya ma nrna nxnan&'a nma anan to inn axn .n 

('pa 2) .aanawn apaa 
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. 30cm n’7w npian pmsip rwm 50 cm to pmaa axia 10 cm maw m .7 

.(□’onn nxn) 



('P3 3) ?-in to mn man vto ’npnnw ,73 700 o^n 1 ? vr pm .x 
('p: 3) .narran *p -to main nmr nx nxnan pmnp 7 ' 7 na otno .3 
mm ?3pnm iaipa3 "ixtzm -urw ,73 narron jix 3’xrf? in’] nnx mpa nrxa .3 
?n'73pnn&’ mam 7717 ina ?rmwinn ma7n rtapnna? mpan misa ,mn 

CP3 2) 

on’ ma xxai, narrsn 'v-to mann nmm nx nxnan pmnp 77 na oonw .1 

('P3 2) .apsan ra mVnnn 

pnnao ’rnipa mx mpa mama nm tyxn mn la mpaai ,mn nx o’x’ma .n 
.namm to ’ 3 am nrsa 50cm pnnaa 70 a mama .minima 50 cm 
('P3 2.5) ? 7 oan 7i? mrun mxn ona noo? ma 
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,nrapn pnxo o7id nnxr ."poo" 7nxi "7p" inx - n’rs p ’iw nnswa D’onno .8 

071371 0311? 07137 7X300 X1H DTDPH fO A PO?pH 7171pi7 STJO X1H PO?XD1 

.□’onno oxinao prm?o 



('pi 2) .pm ?'7xao?“ ik ’ia’n - "7p"n rspn wn D'X’3pn ao?a nns .x 


px7i (n7xao? ik nra 1 ) i7o? nsunn lira 1 ? orrnn .union o7ion nx oooo? .3 
('pi 2.5) ,(rsp7 "nnna" is rsp'P "*?sb") rspn Tiitf? sn xmo? 


(’pa 2) ?i?ni3n 0713“ 7o? n’noixn mpa ma .a 


nxpa D , ono?a ,noinn 7i? n’mna D’prma nnwpn n’lropn 7 io? io oxao .7 
."70D"n rspn poop 8Hz imonno? mrna 7a "7p"n rspn 
,6m/sec 723“ rsp^i 8m/sec x’n 7pn rspa *»n nsnan niTna® lino 

('pi 2) ?D , r3pna ~nx 7 oo 7nn poix ma 

mpnan o7id Dnno?a □aropna nnx 7 o 7o? inxpai □•’irspn fa onnoa .n 
'sm mxpi ,ni?iop mipi7 oio?p onxn fspn 7o? ’io?n inxp “7xao? 


.□’onno oxinao ’©Din xm 7inon r*3P" 7o? 



- fspn nxpa omian 07isn nx oooo? 


('pi 2) ,oio?p rspn nxp ino? nopao . 1 
('pi 2) .’o?sin rspn nxp ioo? nppao . 2 
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6 nsoa ima 


nasnn nizin nn’na m’na oti? 1 ? ,V 0 rpn^nnn niTnsa rppDiN pnr] " 70-1173 
IT’^yn pon 70> ’pawn pman . 2(m) Kin dhtd o’no^n onsnw ,□■’70 
Kin npnrn oipao iinnnn 7on 7’^ i p3wn pmam ,35(m) Kin np’irn oipaa 

(a’unn nKi). 45(m) 
.□’7Dn ’3127177 77in 1173n 



('p^ 10) .iron ^ V 0 rvrfrnnnn niTnan nx own .k 

('P3 5) ?7173H pm ivpy- 707 7s?a naia nrxa .a 

('P3 5) ?linnnn U7T7n yn"7 757 mon npnr yna tpn ]aT nao .3 
('pi 5) ?pnnnn 7on im imnn mo (jitoi 7713 ) man niTna ’na .7 
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n*?WD nmnna .naya ’d*?d niTii" m=2(kg) inoaw ^ mnsa ana F ma .2 
.-misn nnunn ns mm “pvw’na.nmiaa mn nun iron 



.pm aw rntpnaa F man mron ns nsna san *riin 

.(’arna inn: n^ya yrran) 



aw amawn nwf?wa ins *?a may nun ay apyisn nima o’wnn Tiny .s 
(’pi 5) .aaw nan mnsnn ns awn .varan 
.msran aw mnwsn nriw 50 may pm 'm mxpnsa mmnan *?w nm oono .a 

CP3 8) 

? msnan lira ns nrw nun insran I’anaa nsn .3 
?Tun rs iy n*?y nnaa naai ,nnp m via - ia as 
('pi 4) .*yutn nay onoa naa awn - sa as 
?myun aw mnwsnn nviwn 50-a Tun aw nyyiaan lmmna nn’m na .i 

('pa 4) 

F manw nmna ,isna mpaa *yian nnn mn t=50(s) ynna pr naa maya .n 

(’pi 4) ?DDsa nnw pry 
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np “ith n iipia inn] oirp ’7 nts^a .ipya ’373 para m=0.5(kg) lnoaB? 1173 3 

• iQiii *7tp .i’xp:i 33 7173“ Vip D’orpn 7 a 7 ixn nx ixna pas'iiy rp^ 



“3 nn^an P7i: nai ,731:7 x’rp 11737 r:a npnrn rna pr 73311353 (x 

CP 3 4) ?71737 pin 

('P3 3) .71737 3T17 1’PX 731J7 7X 3^7 (3 

y^ia p?7 Piy 7pp:i33 71737 pa> n , ix i ^roi37 7 i n:x7pi: aony (: 
lari 7’:7:x7 w ’37a pay f>s) ip’in mip:P imrn yanp 73 ' ipnn 

CP 3 4) .( PP13 H3713D 

:73137 713 J7713I7 7X 3P7 (7 

CP 34 ) .731:7x’^pwan73*7pnr7y:aa (1 

xi72>3 ypipp pya 60m pa> 731:3 71737^ 7y 7pnr7 yna (2 

('P 3 5) .77T7 1D772 XXOa 

pnn ax anw 1 anam ay ]in:7 *37:7 Piy pir)’n7 nmp: ax7 (7 
.i?i ia pa: - x? ax ?i7 , 7 py 7^133 inoa&' 1173 mi’non nmxa 

('P3 5) ? , u , tt’7 ipn’ 7a - p ax 
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.imp n' 7 aiaa mm , 7D3 ,, na3yn man may ’imnn ma’K7 , io , j ~py t ’a'7n .4 
.nsrn 1 ? inw p’mrm a"o 30 77 om 7yn 7aya T"j pi 7y bbto Twnn 


( x o^-in -ki ) .nipt riTi 1 Kin 7 id 7no op-a Kin 7ayan imaa 



7i7oaa ya piam .n’n^nnn mama tain 1 ? nni7pn noa7 n3p , n Ta'nnn .wan 
np 3 D 3 mama h 77 n’yp3isD mrnan iaT 77 mnan niKxw ,’pdik ’ 7 aya 

:nKnn 


h(m) 

0.2 

0.4 

0.6 

0.8 

1 

T(sec) 

0.88 

1.25 

1.54 

1.77 

1.98 

T 2 (sec 2 ) 

0.79 

1.58 

2.37 

3.15 

3.94 


iD’iwpn nK nann mnan niKXin 7y panon7 ’7n (k 

_ m-g-R (i 

* h 

_ m ■ 4 k~ ■ R ,r* 


CP3 8) 


Cpj 4 ) . h 77 H’SP 31 S 3 T 2 77 TU UD 17 (2 
(’pa 4 ) .paa ?'k p-yon mm aniK n , n 7 p 7 na’Kna pmntz; ipn mix dkh (a 

:i 7 k •’icran niKXin man 7 a i’n m (i 
('pa 3) ?nnv Vm mn 7i7oan orn (1 
('pa 2) ?n* 7 iDD nmm pian noa (2 
-man may R=30(cm) Kin nyiann arm, m=50(gr) K’n plan noa7 yii 1 (n 
(>pa 4) . 'k p’yoi nnmn 7 an^pn ’37 ’37 F(R) nK 27 n h=40(cm) 
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lfntp*? “imran ,m uionw id? anaa naaaia l naaw nmana nbmaa .5 
.nvinp mipia nan mnn aw pasm lnxpna ,oin aw pnnnn 
.nra 1 mrrai v n’aauw mamaa pan inViw *?y w ,m woaw ’ 3 ® pu 
(1 crwan n^a) .nirnaa "man nx nmanwai a nana omn nx d’D’ob 
( 2 a’wan ran) .flftiwn nspa pma nwjana pnm man 
•own noa nxi piamn m mm . £ ,v,g,a,m ramm 



CP3 5 ) ?nm:mnn ns 1 ? pnm -man naaya 1 ? w> nnaa nuaix naa .k 

-man mama nmn na nmn na ,nmoax xm pua -man pa niwmnnn nx .a 
Cpa 8) ?mwannn anx'a rv pnna (rival Vra) pun mnma nmn nai 

('p] 4) .mwannn fmaa anan ay ^yaw (rival anu) ppnan ma u 
?nnraannn anx^w ifa nvw mwunnn u-aa py pana Dina mnman axn .a 

('P3 4) .prawn paj 

anxa tb Dina mnman ma ,nmoVa xm pu'a anan ra mwannn ox .n 

CPJ 4) .mwunnn 
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6 a’pM np’taais - pps 

nKna na’sa K’n .ma’o myxaKa nnrnnn pin ma’KP ’io’3 nyaaa nraPn .6 
aipaa nPma na’o nn’3a K’n . a’a?nna "iKinaa pia?a ii’P’3 Py mirs 
na’o n’ 3 a K’n 3 "nK ,(a’a?nna ny’Dia nrK nPinan na’on) nKnan ’3 dp ma?Pa 
nKnan ima nPinan na’on mam mainna K’n tki ma?Pa mpaa 1 naoia 
,1 na’on , nPinan na’on Pa? mann :naa? nnpaa 1' n-aoia na’o na’xai 
-i 2 ma’on ay -pPnnn miK py mnn nraPnn ,na?’ ip Py imPm, 1 1 na’om 
,10cm ip® ypx Pa tike? sran iwa nxarca Pa .2’ 



■awm ,nKnan ay V -i 1 dk nana nnKn ,mna?’ a’ip ’aa? nmaya rrraPnn ,k 
? p"an D’na?’n ’aa?an Pa? a?33an aipa ax”a na .nKnan ay 2' -i 2 nK nana 

(-P3 2) 

('pa 2) ?nKnana nPinan na’on pma na .a 
(’pa 2) ?1’ na’Dn Pa? mam aipaa n’pinan na’on pnna na .3 

Pa? ’ 3 a’n nypa nyaiai n'pinan na’ona nxxi’n niKn inp Pa? ny’aan mw ’na .~i 

('pa 2) ? M -a nKnan 

Pa? ’pKatyn nxpa nyaisi nPinan na’ana nKXi’n niKn pp Pa? ny’aan n’nr ’na .n 

(’pa 2) ? N -a nKnan 
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•(tronn nxn) poa *?ya a"o 80 nana arj mmpi ms mpa .7 
.niana nwny mtya poan ?y npan nnn man nr? nxn Ta?n 



npian pnm ,nTana myny nxn'? na^nn Tna -1 poan 7ya ma^ inxa (i) ^ 

('P3 4) ?a"o 15 Kin n?ty 

(fa 2) .(1) 73/02 ovm pm onapna yna naon (2) 
n - n P" 1 w ’ ,:i ^xai ,mnx nma nc/nya manan ntynyn nx pnnn ra?nn (3) 
ipian pmn nx aipn .poan *?y mpan ?iy nnn man mxu 120? nnx 

■('P3 3) .nmum ntynyn 

loan nx mp?oa .poan ?y nnn man n?2pnao? po napiaa nrana narry .2 
, 72n myppp ?y npan ?a/ mn man n'7apna pm ’^anao . ,l ?a oTna laipaai 
. mypnpn ?y npan 7a? nnn man n?apna x? maa x'?a 1 ?ana?ai 
x'?an '7an mypnp ?y npan ?a> nnn man nVapna x? yrra anon (1) 

0P3 2) .ma 

ik npan nx mam? a? 1 oxn ,na>nyn mpa nxi nan mpa nx o aiana ppx ox (2) 

(1.5) .?2on ?npan ?a? nnn man mypnpn ?y aia? 7 ap? na ^anam? 
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."72D" nnsi "Pp" ins - crmna mmoPs n’Pan 'm nnxina □’Bnna .8 
sin trPann pa A nu?pn mipip sma sin n&'sai ,nni£pn nnsa oPid D’nxP 
.onzrina nsinaa nrma oPisPi 2211? oPisP Pxsna 



(•pa 2) ,pa3 ?’Psawn is ^3871 - "Pp"n Pann sin Q’p 2 nn nrs .s 

sinw nxPi (nPsaw is nra’) iPu? nsmnn prop om’nn .snisn oPisn ns aanw .2 
Cp3 3) .(PanP "nnna" is PanP "pya") P2nn -pisP vi 
nspa an^a pvamn py Q’mna Q’pTma n’mwpn D’Pann ’rtw 12 auaa .3 
,"722"n Pann nayp f iniTnnw mins 73 "Pp"n Pann 

(’pa 2) .pan ?a’2iinn ^2 miw Pan nrrnn nsn .1 
s’n "Pp"n Pana P:m nsnan mmnai 2 m sin "Pp"n Pana Pan "imsw pm .2 

. 4m/sec S’n 72Dn Pana miTnai lOm/sec 
(•pa 2) ?aaan Pana Pan pms inai ,D’annna nns 722 Pan nmn ’na 

mpnan opid a’nawa a’Panna nns 72 Pw mxpai Q’Pnnn p2 0 ’ 7 'nDa .7 
•own inspi ,nanap mipaP mwp nnsn Pann Pw ’a^n inup .ismsP 
.oninna nsma2 nysin sin Pman Pann Pa? 



- Pann nxpa mman oPisn ns ouna? 
(’pa 2) .nwp Pann nxp iaa/ nnpaa . 1 
(pa l .5) ,’a?2in Pann nsp iaa? nnpaa . 2 
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7 isos inaa 


msipr mia pm h=80(m) maw nrpa 
.V 0 =40(m/s) Pty mn’pnnn nrraaa n'pya 'spd 

(1 D’lPPD) 

.■man jrv ypnp*? Vya ’pxmopa nan nrx 1 ? .x 
? nr nan'p srw iot noa mayai 
('pa 6) (.mnxn mmanna apynn) 

pr nay Tiara ppaixn proa px, v 0 mmnan nmxa nmm npmn ax .a 
fpp^an ’Pna lnsras pnna mm nor ,ypnpp nnan rr 
(ft 4) (2 □ i ipnn) ?Tnxn niTunaa □ i a’pyna nwxa . 1 

■pvaa 5(m/s') pu? nsixna man nx nyxa rnn mn nipxa .2 
(ft 5 ) (3 D’tynn) ?mxn rmaa nsrunn py ny-aiya nrx px,n'pxaiy 


] -ann 


,|v 0 


80(m) :::■ 


■■■■ 

IIIC 
■ ■■■ 

■ ■■■ 
aaaa 


3-n , !inn $m V "i 


80(m) 


■•■■I 

■ aaai 

■ ■■■i 

■ ■■■i 

IMH 


aaaa 

il BBS. 

»«€ 3 ! 

■ ■■■I 

■ aaai 


◄- 

◄" 

+ 




2-D’enn 


Vo 


80(m) 


Hill 

aaaaa 

laaaa 

laaaa 

laaaa 

laaaa 

■ aaaa 


nans 

laaaa 

laaaa 


' raa nrran nx pint? pms mn ’pawn yrraa mmna rrxa . 1 j 
(ft 6) (4 Erann) ?nm: mn nmx n'pyis mpxa Ynan mna 
(ft 4) (]irai pm) ?ypnpa nynan mmna rx man na . 2 
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a-ao iron oin nmmi nrcp ,ppn Tm» ^ xsaan, m,=6 kg inoQii? *111 .2 

.(o , tznn nsn) psis^ 30° nmn nm liman .m2=4 kg nnoaw npipwa 1 ? n’pa’pj 

.nnuaa nmyan ns amnira t=0 n-n 



(’p: 5) (iitoi pto) .D’Dima ms pd nxisn ns 3wn .s 

.n’Dima ins pd py pyisn Pipiyn mnn Vty iiivd nsi i'P7i3 ns nc/n .2 

CP3 4) 

rvnw 3 "nayD. m 2 n’pipwan Ttfi mi Him rtf Cimm ptu) nimnan ns 3i2?n .3 

Cpj4) .Tnnwnyna 

:ns 3E7n .oinn ynpa mimm ynn ninny 4 -nas» " 

(•pa 4) (iir>3i Vm) .□ 1 Di3no ms PD nxixn . 1 

(*pn 4) .□’•Dima ms Pn ?y P37 vdh Pipwn msn btf wi nsi I'pim .2 

sin 137373 Dips’? m, moaty pirn mm 1 *oinn ynp’3 id ymno nnw hod m-iO .n 

(*p3 4) ? ninny 
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rpn ryun roan naps nV’nna .nra 1 ropsis m=2kgmoaa tyij mvu f hid .3 
?7n F iron nasa ny yarn pa n’psaa pyp 20N p f yiap ipna ma .nm^azi 

.^pd 1 ? 




•pro pa? rospnaa F nan roman ns nsna q~un 
•Oavna "inn] nra -1 yroan) 

Pa apton nai'paa ins pa may pirn py ro'pyisn ,mma □■’am rany .s 

Cp] 5) .apa paa ronsnn ns laam ,in»un 
pa nuiasn nna 50 may pm pa roxpnaa mmnan pa rpa rotno .□ 

('pi 5).myim 

? mmm irra ns nra rom insnan -fpnaa asn .y 
?*V»n tk 7i? Dipnn nra’ amoo naar ,mp nr ma - p ns 
(’P3 5) .rom nipnn □noa naa nan - sp ns 
?mymn pa mrasnn nnan 50-a *]ian pa nymaan imrona nrom na .i 

('pi 5) 

F mana nmna ,i»no mpa'p nnn nnn ron t=50 sec yna pr naa maya .n 

Cp] 5) ?D2SP nna piy 
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■prcxa tya nnnaa aarma p*an yswa n*ayaa hi nnna man naipja .4 
tama anz/p r^xw aia’o t , s xya: ysiwan aiuran rrnnna aya .m inoaw 
(’x arranri nxa) .m xn px inoaw nw pn 1 nmxw 
iy nPiy nwn pnm ,rraoax rrnsa meaann nwn -1112 anona Tiwxan pnn 

ap-aix xm uinn in axaa 

.,g,m( :Dmro 



(’pi 5) .aaon ?vwxan pnn aarmP hi nan nrxa .x 

('p2 5) .aaon ?maaunnn anxa manna anx aa maaaa na .a 

.pa 2 ? i paix xm amn ia ayaa innxn aan nai, num pan mama ma .2 

Ci?3 4) 

,’x p’yoa naisrnw hi nanna aamrca nm lwmn pnn dx .a 

:rp‘oo>p nn v, n mtwunnm 

('pa 6) ?pmwan pnn nanna nm nan nrxa ry (1 

nana ay D’snn n ,1 'ay pwaa ,oini mrrTiari ’a 1 -ay nnizrcniy naiayn ma (2 

('pa 5) !jaa 2 ?nnnn 


52 







.’Pdik nowa pi? nxxajn m=5 kg *?w noa py pyis F mrnya ’poix ms .5 

■pnyn *?iz> rrspraa F man pw *pa 71ns 
.v 0 =4 m/sec *von nrrna nrrvi man nViyD n^nro 


F(N) 




('P 3 5) ?15 m tiixp F man rmny via .k 
: rrrn man «in nnimswan F marwnmrn .2 
('pj 5) ? 15m -inx'p nun piy rrarpn musn ■nrv ina . 1 
('p: 5) ?15m anx'p inrpna via .2 
:fk=lN ?w piavi ms *75713 F map qoiaaiy nmrn j 
CP3 5) ? 15m anxp nun bv morpn nvruxn vrw ina . 1 
('pi 5) ?15m inx*? inrrna via .2 
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7 a’7T hpuisin - pis 


,(4000A -7000A)7N7i7 mnnaw T7 ’27ix 72 7 n nVron ,p7 tin naV?R .6 
poa 7x yio mown in 721217 nxn .nun r\~\ur 77010 70* 7X32 nwis 
1TX uv 7iniyo nunora n 77’2W” Q7po .7X717 7iN7 anopso 72p70 u'77i 

.-pi37o> nun 7X7oo> ’do ,71X7 7o> 717 



7 up 2 ynai ,dhx 7 ix y’Dio 72pn7w tin” ono 7iy iu' 777 77p2 yno 7207 .n 

('pa 2) .7no tn y’Din pnnnn 

7701070 ni 7 N 7 tnh nsv mu u’X 2 i 7701070 7ii07 tnh nxv tut u’xo .2 

(-pa 2) ?a=20° tl>nd 

7Ton 72 x 7 a 77 ” mu u’X 2 .770107 7W 0 ^x 77 mu nx 717772 o’iwo .1 
('pa 2). o7 in xi7 yno 7207 ?"|0070 mown 70 ? 7ri’7 777 rixxi’7 70i7N7 71 m 

('pa 1 .5) ?DTTsn yuan tfnr mu irxa .7 

n-oiat n' 72 U 717 nny many p7n 01 x 7 nm'7x .n 
13172 77113 N'T7D 7l7’2p0 71137 7772 
7P13T7 7720 ’217 .70° 717 7’1U2 71V777 

.10 cm 

77 D’72Xn n’7’310 12 770“ 7N 7207 (1 
(’pi 1) .77207 7U177 

72p770 > X ’117277 0727 2717 7N 20T (2 
('pi 4) .77207 7’7772 



l 
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22rn,AB ,ns» ’amxn nmn^msa nany nai nanya mma 'x Deanna .7 
-?y mxun ,A'B' ,ayyn bw ma7n,rRP7yna 70cm w pnnaa 'osixn T>sn bv 
•Qsya pianan nsutn ■pyi ,niaa 40cm bw pmaa nanyn ■’ 7 1 

A 



CP 3 3 ) .losi^a nrai naxiy nxi nrnvn 7pia -pix ns xxa .x 

: (ntznyn 77 m) mx7 max m '7 ma’xa ox ,asyn nx mxn'7 par nmxn axn .2 

('pi 1) ?nmi?b Dsyn map pa (1 
Cpa 1) ?D'ii?n map mxsan mpa^ axyn pa (2 

mxman manp 3 mono ,(37 iron np’a napa) a’ttnnn nx imana 5 ? pnyn .1 
nx nyap tjto nxn .mapn i£>X7 nx nnxn.rramn nnaiy ,(A) axyn wxna 


Cpa 3) 

.noonoty amnpn -|7na 

,n]nim mxan □ , '77ina nrx .nunvb axyn nx a’anpai maxn m'7n nx mp'7oa , 

mrtyn mm nm 

C? 3 1) 

?nansna man- pnna (1 

CP 3 1) 

?mapn rm (2 

CP 3 1) 

? f yuna mann pnna (3 

('pi 1.5) ?3 '3 mopia mnn mw 

’7aa axyn nx apa'7 ur pm .; 
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.nm wsna ’ami 73 iau? ^rra*? onainan DTnn nwi’iw nsna omnnn .8 



('pa 3) .san sana snr nnrinna 7ns to lira nna .s 

sin rr’iiP m 357 D .Hainan naipyn laa Dioa 5 ?aia nsm mna maa ’ami *?3 .3 
.-■’■’3*^7 noa am s’- 13“ mnnaw vrr .nansn naipyn iaa nsm 



('pi 5) ?13- ins inai ,rminn iw mnan iat ma 

,340m/sec :trn nnsa npn mnna .a’a? nnsa my lip 73 .3 

.1,500 m/sec :D’aai 

is ini 1 map ,nns 3 73n 'ny ira 111 ’ nVm mnn n’aa 73n mmn nsn . 1 

('pi 2) .paa ?ni nw 

.paa ?n nnw is nnn iop ,nnsaty nta nm 1 7773 mm maa ?3n ins osn .2 

('PI 2.5) 
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8 isoa inaa 


nnn p<p laipa nx rti?n a«n ,-i«r ip py y:n *ya pip myun nx mpn'P ’73 

.ni’3!P 0.02 pip pr minaa 
.t=0 -d miipxm mpan nany3 pip win nx mpm xm 
nri’na nx nxnan p-a otnoi pmtpn crana tyon nvi-pna nx atpm p’aVnn 

(a’enn nxp) .pm *?ip mxp 3 isa qim 


V(m sec) 



t =0 yna Tan naytp pman nx ,*yun ’d ^y ,-pyn 
('pa 4) .t =0.14 (s) yn py 

ymo nun pip nsnnaan nxixnn nx ,nPDxa nnmip prrn n 7 ’aa ,atpn 
('pa 4 ) - TOm nx unai nap- . t =0.12 (sec) yn iv t =0.08 (sec) 

:apon D’D’yon py my t=0.14(s) - t=0.08(s) rn® pm pns nay 
('pa 4) . rpn pip nyxiaan nxixnn nx atpn 

.mnipa n3’x ix rn-op ,pm pip rrspsisa n‘p73 *iun nmn ax rpm’s py yap 

('pa 5) .j?aj 

13’X IX ppi ppm ,pp3i ppm Him py pyi-aip Pippm man pip 1*7713 axn 

('pa 4) .£oa ?mntpp 

nyi:n liva’P 7313 a ,‘7i3n nyi3n ymaa -pnn py pyisip Pipc?n man lira ma 

('pa 4) ?i?a3 ?qu7 nyi3n ynap -pixa ix nun 
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. nry ~v: smi ,nmaaa t=0 ynn minion n’omn mxman naiyan .2 
7 D riKi omn non ns ram .rays'? "poaa F mam ,oinn yip! ira 3 tom 


.M=4 (Kg) , F=14(N) :noim .-pamn mma 





5 nay pm to mxpaisa M mono tyan rcnsn ns isna yasto Tim 
narna inn: ■pm pran .myim to mraosm moon 



: naiyan nyon to mraosm moon 3 nay .s 


('pa 3) .nnonn ms 7 a to n-tovan mman ns omo . 1 
Cp 3 3 ) .nyonn msraoa ns awn .2 

(pa 4 ) .omn mmnan nsi m ns qran nnyn non.3 

?mraoxm moon 5 pmon mymn pma ns nrao M mossy non nsn .a 
('p] 4 ) ?n' 7 ramn impaa pma nrxm yn nrsn -p as .ynn pa: -s’? qk 
M mono nun nay pm to nspra-aa mmnan 70? hu ^" l2? 

(•pa 4).myon to mraosm moon 5 nay 


:7 ntoon nno yipo tranno ms'7 ~-a anon ra monm rarasnn .i 


('pa 3) nnns (5 10 (m/s 2 ) (4 6.5(m/s _ ) (3 3.5(m/s') (2 0(1 

onpo 70 ioiy mo Xorao s’77 naiyan m:n nso) pin nm s’7 noonn ns 


.i I 


CP 4) 


?nyi:n no to nmn naiyan in noon -pamn 


58 

























nV’oa mx py A rmpaa nnuaa npmna , m=0.8kg nnom mmip .3 
mm mxxaa B -i A nmpan .4m/sec nVnw nmmaa B mp* nsrxai 
’Pdin nowa ’ax py mmipn np^na B nnpaa .R=1.5m lorruy pxya yan 

•C nnpaa nrrryy'? py x=3m pty pma 



Ci?3 5) ?B -p A -a nppnna n^mpn py naian ma nnay nmm na .« 
(’pa 5) ?B -p A-a nppnna manpn py banian man nnay nmm na .a 
CP3 5 )?B A -a nppnna mmipn *?y -pamn ma nnay nmm na .a 
CP3 5) ?c -P B -a nppnna mmipn py -pamn ma nnay nmm na .7 
('pa 5) ? ’pawn nmzfr mmipn pa -pamn anpa ma .n 
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iron nyaayna nxxana naanaynP matyy nanan Pay anamna Pnana pnayaa .4 
Pnaa nx nxna -paaPay x a’ran pnan .nanan ns’nn mn T’py P’yaa nyatynay 
.nyaayn Pay nnx namn pPnaa ,prn Pay mxpaaaa ,nanan Py P’yaa nyaaynay naan 

F(N) F(N) 



:n-x crayon py naya x pnaa ntsrn 
('pa 4) .nsraayn namn nanpyn nanan Py Pyaay ppnan bin nx aaTpa nayn .1 .x 
.nyaayn namn nanpyn -man Pay yann Pnay na’ayn Pnaa nx nampn nayn .2 

(’pa 2) 

. 0.43kg xm pain nana noa pna 
. v=4m/sec Pay nan-man naaa ’aPa yan -ma naw mpaax Him nyaayn 
('pa 9) .naannn nnxP ra (pmai Pnaa) -man namna nx nayn .a 

man Pay arm nx pna nxna a o’aynnnay c ax b ,a o^anana nrx yap .a 

('pa 4) .nyaayn py P’yan nananay 

nan-man nPya ->aPa nrana v=8m/sec maax namnaa naanP maa pan nana .n 
.paa xP ax pna xan ax yap nmamna nnx pap .v=6m/sec Pay maax 

. mnayni? nx paa 
/unayn pnxn nana pay yanna nanan Pay yann . 1 
.na’ay aaay Pn xP pnxn nana Pay yana aP’xa ,nanayn nanan Pay yann .2 

.aanayn nanan Pay maaa’pn manaxna yann .3 
(’pa 6) .nnaaya (pnxn nanaa nanan) nnnyan Pay mampn manaxn .4 
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.5 


to nina pn ’Vaya Vboaa pun ma nx n’pa m=500 (kg) )nom pip 
. ('X n’tnn nxn) ,T=7200 (s) 



('pa 5) ?pri7n rr?oa 'jw ornn ina .x 
(’pa 5) TpaPn nrpna pa .a 
?nPx’rin irinxn pai .pii^n xxaa ia miaa n-wsinn rfrsan nmn pa .a 

(’pa 7) 

woa® pa nowm 7 v rraa oiKanoox .p'7n mw nawa xsaa pTfrn pm .7 

(P nnmn nx-i) .m=l(kg) 



(’pa 4) ?nou?an rpy Pyaaw man pa . l 
ai7D raaa? prfrn m annan oip-iP orrn a rmn nowan nx apa .2 


.0 Q’Enn nxi) pxn 

izm ?nanua xa ix pp’ ^a 1 rrau/an py py-aa-tf man axn 

(’pa 4) 
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8 a^Pai hptssik - 'xn ? 7 S 


,n 2 iPw m’awn mpaw /pro nainai msipw nPw masirra? ,na'n aaaDPty D'anna .6 

.m’nn rrnnnP □ ,, P , apa Pnan ’as 
737 718 ttPlDn ,0 VlTlpa 718 71pa KSaa 3 Ptf \?ttW 2 ,na’nn JVyp7p py 

.’zo 1 nnaw ,AB 7i8P naitt8 nrnai traiTon 
rrnra 7’ii8p maaa ,30° Pw mira Prim ’asa nsniDi 0-a nsarpn ,718 pp :iina 

,ni=l 8in 7’ii8n Pa? m’awn mpa .37° Pw 



(’pa 2) -Pnan Pw m’awn a~pa , n 2 n8 lawn (1 .8 
(pa 2) . 7 ’ii 8 p Pnana 7i8 Ptt> aayaa rrcmpn rmim n8 iaun (2 

.AB naiD8n nrnaP yam ,m’nn n’ypap py rwyaa K rmpa .a 
7 i 8 iy naa, AB nrnan rap K ra ’Pxa’ran 'pawn pman nrnP -px na 
?K mipaP OpPn 8pi) kP» vm unri Pran 'm m' 0 -a xxrn 
(’pi 3) .K rrnpan y’Din ia /aims? ’ivPa oa’ai^n n8 ip-’aon 
Pw (n’pPn 87i) mim mrnn 7WD8JW ,Pnan 7aa rraaan ny^sn mir ’na .a 
(’pa 3) ?AB nrnaa man mua ,0 -a nrarm pik pp 
17’aon ?7i8~ 7ipa ip "87” paiy nrsa .7i8~ 7ipa pya pvaa 7wa Py ara m8 ~ 

(’pa 2.5) .□a i aitzr , n n8 
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50 cm 7E> pnnaa ’osixn Txn py axu 5 cm innw AB mxa nxy 
.30cm n7ip ipian pmat? ,MN np 7 nrana 

MN=40cm :pn: 


M 



Ci?] 4) .main mu nxi miyn p mam pnna nx awn .x 
-7^ ,n^yn ma i nx p'P nun nma mp ’an ,mai "piana 1 ? DPHnn nx pm?n .a 
CpJ 3) .ma’xna munp u'nna *?w mono ’t 

nErryn nx maun (A) nxyn wxna nxxvn mx pp pw na?na nx mno .j 
Tiro nx nrap nra naon . 15 cm pawn mxna npnnaw ,C nmpja 
(’P ] 3 ) • n ^ 75?n T 17 N’ntp mxp ,mxn pp Pw nmwann 

•loa Pai *iw 70 a ay mann ^xp nx mxnp pu uaau> ,mrxn nx own .7 
(’P J 2.5) .(axyn ^xn pu> man mar? -wax iaa> m’xm nr^) 
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nxp nx no o’nV’no nnx ,L=8m lamxo/ ,mno ’ooVx Van o’pnno a’fV 1 no> .8 

,t=l.6s pm no/n -V'V Txav ,D7i3 non Vann 



(’pi 3) .0713- monpnn mono nx non .x 

Top 1 oVion nan ox ,(n 3 nor xV/Vnr/iop’ m-prran Vma) inaiwn mno/n tn .o 

(’pa 2) ?2 ’3 

nVnv Vann ox ,(n 3 nor xV/Vnr/iop 1 mn'non Vma) inawn mno/n l'x .a 

(’pa 2) ?onr naa ,onxn 

o'nV’n '307 ,L=8m Vo/ nnr -pix Vva onx v ooVx Vana Vann nx onrVno .1 
nV'V ynoo? ,oVi3 i 3 £iai Vann nop nx no D’nV'no nnx .Vann nx o'p tno 

,t=1.2sec pin no/n 



Cp 3 3) .oysn oVion monpnn mono nx no/n .1 

(p 3 2.5) :x'n onpon no/a mnnon Vina mo/V na'on .2 

.nnrax nnr y'po/n no/n nnpoa nV'n .1 
.nnr nno tp nx nn no/n nnpoa nV’n .ii 
.o'npon no/a n3W nmn o’Vnnn mn'non .iii 
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9 nsoa ina^ 


.ra ,! 7 bmvn -up ip tiinp nyan irnaa pip nnvvna nx ixnan «pa ddmdp .1 
.’nrnD inn: ra’ iim. X=0 cnrrn rmpn xxaj *yian t=0 ym 
•350(m) may nelson rmupxm nntpn 20 -hip yrp 


V (m/sec) 



('p: 5) ? nTipnnnn nniTna nn”n na .x 

('pi 5). t=50sec 7Pi t=0 yna ian mnwin pip *iu ddpip .2 
n npia "mva npimn nnpip pan mnaanip 7Pi nsmnn nrnna prn paa ma .1 

('pa 5) ? nxxia 

('pj 5) ?nxsna rmpia rraaan ^ip man npma ma .7 
(pi 5) ?t=50(s) -? t=01’a rrnaan pip nianaan nniTna ’na .n 
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fnn .nmaaa prman man my*? ,nam’ mpaw Tima mm niypn Tina rn .2 
.x ton manna rnn pma .ypnpn mn y nmia o’sxaa manm 

(anznn nsn) 



mant-m ,30— n*?nau? (mpais) mmnm ntypn p nma rnn t - 0 yam 

sec 

yra ypnpV sraa manna? yam mans sfoia rnn .(nmaaa) mann mm® 
oiT’Tim ,mann nyaan Vya rnn nyaan 'm maasn nyawn ns narn . t = 0.8sec 

.mmapa nmaa Psa manm rnn 

(’pa 5) .t = 0 yam manna x rnn pnna ns aaiyn .s 

('pa 8) .mann mma? aaaa y nman ns awn .a 

('pa 5) .mann rna rnn natf (aaam Vro) nmnan ns men .a 


30 -^- m' namnm narn 1 mpaas rnn ns maa 1 niypn 


sec 


imsa ,n'pya ’am ’aas ynma rongna mann ns mpmi rnn n"T vra 

npaas pnna 

mann yaa’ rnmy’m ,mann pw npnm namna nrn? nans na .t 
(’pa 7) ?a n’yoa as-nmy y naaan mxnm pvm 
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.m ana 7nx 73 noa^ mmp n-i ,M innate ,mp 317713 man .3 

.na’7p Topn nx lana map F ma 



inpn ] i 2u/ paaaw ira nana T2ip ’ip^iph ynpn paiP 7333 mrman nxn .x 
('P 3 3 ) .rraon ?n ’7 nnu? ix r^aa nrop p^’anm ’yarn 
( P 3 7). m,n,M :a m'7313 Topn n ■jixji '7 , 77 a to’3 ihjId .3 
('pj 5 ). in ’^73 pip "icnan 7333 T k nirmaP ’PPa Ton inns 
m=2000kg ; M=3000kg ; F=20,000N ;n =5 :]m .1 

('p3 5) .Topn nsixn nx i3ii?n .1 
( pj 5) . , tt >, 7‘^7 inpn "paip 7333 miman nx latin .2 
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.lam rrxpxiM 500kg inoaiy 231 ’Va ?y m3n nx 7xnan -4 

. 23 in ’i 3 in? maipnnn itp 33 ^yia man .nmnan rpn 3377 "73 1=0 yx7a 



. t=50sec -71=0i ’3 pm p7D3 3377 '73 7y 7yiDn man npna ™ T3nyn .x 

CP3 5) 

n’orpn mmxn nxi mnman nx ,yann nx lawn ,x ^22 Q^nynyn '*3 ry .3 

Cpa 10). t=50sec yro 337:1 ’’737 nmmiy 

P 7 D 3 is x=15sec -7 t= 10 sec rn pm p 7 D 3 :7m’ Vm sara mn ma .x 
(•p 3 5 ) .omriyn ]’3 iznsnn ns lamyn ?t=25sec -7 t=20sec i ’3 pm 

('p 2 5) ?nv:iyn 50 "f7na3 man 7iy nVnian nmayn ma "omyn . 1 
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.5 


,m2’D Tin vmn man .vix ma px □ , mn ® -nwp m= 4 kg wcaiy tyu 
" ,S1 ’’ □ , mnna 7 nx 73 ,co=8rad/sec map nvpnr nvrnaa namnoa nanyam 
(1 □■’win nxn) .i =0.8m □vnnna 7 nx Pa -yrixi aia’on tx ay 37 ° na nnn 



(2 a’wn nxn) .’psix xm ma’on tx *wxa nanyan nmx py pano] .□ 




PE? Vppiya 1 ? 


nnty Tnn □vnnna 7 nx *?□□ mnvian na nvmrn nnvian via 


.7 


(fa 6 ) ?"inT*a nmain mipa qun niyxa 
nwn nrrnayroa nnva naimn rnipaa trainna nnx «na mrrnan via .n 

(fa 7 ) ?t t v , yo3 naiyimy it 1 ? nw 
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9 a^yi nirttsis - ?ib 


np] ,n 3 isn Pw imtt ns maoa "1" rmpi .n'Dix nmwa nxna 7 id ds’I nsis .6 
-arm Pw m mu nx "3" nmpi ,i’Pn msp nx "2" 



P^' ’Pxa’ran pmxnu? jD’tznnn ’31 pi? mx ’np uiopip mysax3 ,ixpn .x 
nsp ~yi rPn mspa) idu Pd nx mxnP Pdv nsisnw nD wnm ,nxp^n 
Cp] 4 ) .nDnDi^n nx □ , P , a 3 itdoh .dpx” Pw iron msna xm ,0 ^np 
“dspp pya try nniJ. .n’D 3 x rnro’s nxna Pia 3 S ’3 180cm . isi^j .3 
rya mu nnai nxnan Pw ’Pxmran np-ra mmP ins na ,170cm xm 
(•pa 4 . 5 ) ?i 9 ix Pd nx -3 nxm misw man n 3 ’snP w’ nssnP 

nxnan nDisn pnnan nPn ~nrx ®Ttn nxnan imwz? ,mxnP lma ’x mmna •* 
.ion Pd nx nptfp ’id irsoa is’x nnmxw ,nxna Pia ns 1 : nsixw pm ,nyD 
?nxnana pnnna xmtPD nsisn Pip n”xnn mwP nmp na (1 
('P3 2) ?nxnan nPiD "nom" nrx mam ,p ax ,mna 
?nxnaP anpna xmimi n”xnn nnwP nmp na (2 
Cpj 2) ?nxna 3 nPiD "nD3D3" nrx mam nysn m ,P dx ,yna 
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nr 60cm w pman ’Mix 7oso py ,15cm maw m ,mx mpai poa mam naan 

.rirzna napy op’a xm mpa'p icon pa .nra 
1van ’ ff ' 1 ~ nm nim 13 ™ ova pn up -j >Km to nn Kin tot:, 

•loan *73? 



(p] 2.5) ,nra7“ P7ii nxi napyn tv 7pian pma nx nam .x 
.-|o;s,i py mapm nrnyn pm ins 1 in (nra mpn) mann pn ,n 
nnnpnan main nx nnsm ,os»n tfxna mxsim ,nmp 3 72 ? ppna in aany 

CP3 3) .ntypyn p 1 -717 

non- 73? am to mn m Pnpnn oxn .mxn mpa nxi poan mpa nx opto xp p 
CP3 2) .pa] ?20cm xm nto 7pian pnnap narry mmsa -mo (1 
CP3 2) .pa] ? 1 0cm xm nto 7pian pmaty nany op’sa ntpxn (2 
. 1 can Pi; nPnpnan mann py D’xnn ammsma 7 nx pn 7 sp 7 
0P3 1) ?mx7 max 7nn napyn to ppyn n-sn nx mona ox (l 
nT2ra ,napyn aoipa Top tox ,pm nnna pnm ,mxp max m 5 ? mmsa nx (2 
Ci^ 1) ?")]■ imp n]p ,narryn to pxaam 

( 1 ) ?n«pyn tv nman nn nmnip nx (3 
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7tf yn' 


i’si ■psp naipnan (noo , 9 I 73) A nsnon *?tf 



.C mipin rtf mnran mtopn 


('pi 2) .pai .(^satf is mn v ) nsnsnn rtf mmpnnn pvs in?; 
('p31-5) ."i^onn oonnn 5 ? m v^ytf n^stfn limn rian ina so? 

tf"iD~n "o’mT^" ntfiVtf nrim .nr? m □ , mtfp "■n^" rspi ’ 2p T^P 
.imaipnn iivd ns nsi mnsnn ns □’’Sin cnntf nns rr’atf rtf 


.s 

t 2 






t = 

0 Sf 

c 













A 
















% 





t = 

1 St 

c 

























Aj 

7 a 








t = 

2 

c 

























A 


























x(r 

0 

1 

4 


2 


0 


IS 

1 

i 




) 



('P3 3) .*uon ?n^'opn rtf rn ntf pn nnpa rtf , x ,-nsrwn ma . 1 
('pi 3) .paa . 7 s»tf is ■pa’ - " 72 D"n p'7n sin nx nrs vnp .2 
(’pi 3) ." 7 ra"n pspri " 7 p"n psps orsn mma ns ntfn -3 
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10 isoa -mao 

.nyi]22 ppnn ptk nnpun 'pip nnoo npipii .n'ppo 'opo rroax nn^np nopn 
i 7 ir j pano ion pip n’spjiDP nopin pip nmnno ■’■nrip nx nxno xnn .-pan 
.(nnarn'p nano TiiNn mnamn ’o mn) .nman x’ip? np’an ppi 


V(m/s) 




( 4 ) ?nopnn pip nsmaa p'ppn ptx non nrxn .x 

C p;i4 ) ?nopnn np’an ’Po’ooo nan nrxP .2 

npinp nxiwia nopnn Pip nnP’ojp onaip prp-puo Pyoin nman x’ipo .a 

.a=0.03 (m/s 2 ) pip 
( pj 6) ?;ixnx nmn xmp ip nma’ip pano lo'pn nvaip non 

.noaiana nPnn ,a"p 2 wootp o’ipoo xpooi nopnn jira .1 
CPU 6) ? nopnn pip npunn ’oPipo nnx pro nooiorm nnr no .1 
nnpiajn nmnno ]orn pip rrapaisp Ttpoon ppipo pip .-pa oonip .2 
(’PJ 5) .nnx nnnm 7Pi nopnn pip 


73 












.12 57J1D1 pro *7S nxxa roa v 0 irrvnaa 6125m pip nano r\ym oon oioa .2 

j 7 3 prom , x=1750m mn nuxon nron sna prom oioan io ’psiwi 

.oroan rumn prop *psn rnoa 30 m /sec rfrrotf nsnap mmnaa 






('p3 6) ?proa nxxon npio nmnnip ma iai nao maxa .n 

('P3 8) ?nxxon mnnip sna oioan pip inrvna pto mn na .a 

('pu 6) (titoi * 7 TO) ?proa nxxsn pip nmon mmna ma ./ 

oioanip nmna .paea nssan runs sna prom oioan po 'pnm pnnan ma - 

('pi 5) ?mmnan nmsa pup I’lPan 
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1™ v 0 nvftnnn humm pp T] ^ .3 
nD^V pm pa v orpn "pavin Q 7 pa .a = 37° x’n w yp’^p 


.ju xin 



ro 15 ,nran ™ M lni ™ n^rns nm mm nx -wna T J3 to mm 

.pnpan n’nnnp imrn 

a (m/s') 


- 4.4 

- 7.6 




7“t 

t(sec) 




.pun n'py onaa naa acrni v 0 wftnnn nrrnan nx pin nim yap 

('pi 5) 

p'nnn'p isrcrn pm pip v t ipsio Jimran nx p-m mrsa yap 

Cpj 5) .p77a~ 

,Tri_i_jrai mppya pm py aims- mman p’tinn nx pmanaa i>p 
(^ ^ - m P^’nn Q7pa nx aipm nymn mxntpa nx awa 
liP’nn ma miay a:, axn .n^pyn pra ^ 7 ; nm pr ,p-m ’d py 
( 5) .pa: ? wpg pVnaatp ira n'pn: rnmn ppnaa 


.K 


.7 
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,rto to nunonn ptoaa lain to mxpxisa man tox nx n*na l^asto TWi .4 

.Tp 1 ? lasaan ma iw"n uv m=0.5 (kg) nnoaw 

nwxannn nnx'ja ,V,=0.55 (m/sec) irrvnaa raw nm n'nyn nwxxnnn ’ns 1 ? 
<n «ro ni’stoa imm maasraa rraa man .(n’^nn nxn) .ntoaw nya R’n 



nP nana iup t=6 (ms) -to t=4 (ms) -a Tfnsn to tow *ipn»n axn .R 

? f? r\W W T3M ton ,t=12 (ms) to *=10 (ms) -a mto to*? 

('pi 4) .naon 

TO1j?5 n r n msawa 250 ,V? ™Dxa Turro pnn nraa ,nso rapnn .a 
('p] 8) ? nwxxnnn naapya mainpn to ynna raton ana .lain tx 

(»pj 4) ?raamannn nnx 1 ? mmpn mmna nrmn na .x 
('pi 5 ) ?m^xxnnn pPnaa tosw yxaaan man ana .f 
('pa 4) ?rwxannn apy nwxsn mnaxa ’aa’wn ana .n 
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•R ,lor ™ ^ n ns’D ’jd py mi* m won® *)u .5 

ns’sn to rrnpnpa nxxaan ,A mipaa nrraaa *iiw nx amrwa 

(□’unn 7N7) 

• a , g , R : a’iim 


A 


B 



if-'' 


Ci^ 5) .ntown ’aim mya B ’h^d rmpaa with* nx xan (x 
(pa 5) ?B rmpaa rman py rjun p’i/a ia man *7715 in* (a 
?pwin wnnn mrir lrxa .c npipaa na’ana pnana «yan (j 

CP3 5) 

nnv naraa rmpaa prr*a rrn nun nxn ,nppn nmn xp na’an ox (7 

Cpa 5) .paa ?c -a 

■B nT| P3a nrruaa nun nm® mx mpaa (n 
( pa 5) ?nD’an* naan pnarv> (pirn p 7 n) mmna irxa 
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10 B'frM ni^HSIS - "»3tg 


.’TO’fl n0X?0 ’137 OX’1 0X5? .6 
Cpi 2) ?nwon ’t 75? nx5?n 7X> mm nxn’nx? mo n’^nn 1 ? "HX " K 
nsis® no a”pnn7 mm min nrx ,nowon ’T 75? oxyn *w mm nnxu nwxo .0 
Cpi 2) ?nxs?n ?tz? mmn id nxm nuwoa pianon 
. n108 m noma noioon MN nmra nxno ?x? inn nxmo nmiDW ni’xa 
nori xxoi D -i C , B nmpino nnx 700 .’nmpi oxy xxoi A nmpia 
mwa mix 7y nixxoi D -% C ,B, A nrnpan .(D nmx ,C noix,B noix) 
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C -31X1 B nsixx? n”inp “fmo myxoxa ixnm o’onnn nx D3nnnno7 ip’nvn .a 

Cpi 2.5) .mpo imxn A mmn nx o’xio 

^ pman nx im?n .nix’xoa o"o 20 biz? pnno mr’O nnx mivn W m J 
('pi 2) .A oxyn 7x? nionno B nnpia xxom nsixn 

mnmrn rrarei ? A mam ns m nun nman -os as man D J® oxn .1 .n 

('pi 2) .mxn ’inp l'7no myxoxa 

aanawn lmaon ? C mom nx nn nxm nxnon nay ?x maan D noixn oxn .2 

(•pi 2) .mxn ’inp i‘7no myxoxa 
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mra nrx ™' 7yn ) n ? 7 ^ ™ tx moa 00 sopn D3^® a^ na .7 

Tnmi Di ’ i?:7 111237:1 m l® 08 CD ^pm, nxs? poa AB yopn .(D’anm 


a"o 1 - O’Enru nxa»a ?d ?<p yVxn .narron mroa 
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( ' p] 2) ?mtsa nmv ^ nto Manila nnxwan main sma .x 
n* 2 vv ■’T’ *717 jxwi D’anna nxaara *?aw id a’onnn nx aamana 1 ? lpms/n 


.DDmanaa 

.J-D Q'S iD Pi71112^ ’ID DDD70127 □ i ttHna itpamyn 
• trtnrt7 ™™ 15 ’ 01n ' ’™™ a 'P ’0 ns own -op -prra <m mtno mna ws0 j 


On 4.5) 

•D'Dm Yitpa mm bw npian pmn nx ixxa .y 
(’PJ 3) mxn anp *f?na bw gicno . 1 
CPJ 3) aim .2 
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ms nxp nntmj? imsnn ^33 .rrrns o”Bo7s a^ 3 n_oy nmo^ ’3tf vonv .8 
n^pn ns roraai Vann ns mnma ,nrap nnp* iwmn mo7sn 7nnn Vw 
.«» mpnn 7ann ims 7 . nsnap itrm Cnrf? ima P’aa) ^nn 'm ’Winn 
(pnn'p insa iiraa) nann 7w nyoinn nupn ns amnia 'van mo ;i3 
,7nnn -pi** *» mi?nn Dy371 -T*® 1 ™ v,Q,n ® 1Ta nVl!0 nmna 

,nm mn nsiaw Van -pis mean wa 
w maipnnn mn-naV mw wn no’ia nxw Van 7w maipnnn nimna osn .s 
^ 0 ’i nr>sa yap - s‘7 ds pny’ap ns pm -p ns ?iwsnn no’ia nsw Van 

(*pa 2) .naa ’si nnv nVna mmnan 

n »»Va 7ya Vann ns mmayai ,n7ipffaV moVs Van 7a? 7ns nap amanp 

sin nVaVan paV yuan paa? Vann pms .yuaV nnsn msp ns ama/ipi 

.L= 80 cm 




•pisV inxia manoa nmina .witto ns nmna Vmam yuan ns amm-aa 
,-raiy 7a nxw ays Vaa .(mao) nap nrnpa 'm nsw nooa ay mow D’Va Vann 
.yuan nmn nsi napn nrnpa 7w >aoan ns nVaoa own 


l/X(l/m) 

X(m) 

f(Hz) 

n nap rmpa naan 



20 

1 



40 

2 



60 

3 



80 

4 



100 

5 


7 \yi ,X 7m -pis 7a? n , a , snan n'anyn ns aa?n pnnana'7 n7aon ns pnvn .a 

(’pi 4) .ma-snan nmaya msxwn ns muni, 1/X 'mn ims 7® nsinn 

(•pa 3 ) .f mnnnn 7© mxpnsa 1/X Van ims 7a? ’aamn 7u? nna oono .a 

■pVipnz? ns an-a .7ana Van niaipnn 7w v mmnan ns ,n7aw ‘Tan '*a 7y ,a^m • T 

(’pi 3.5) .mmnan ns’yaa 
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11 nsoa tnaa 


njn3nn ni? ™a ™ ipa nyan nanp to nnsnan 


riK -ixna D^inaip «pjn 
•“anr nya rranpn 


V (m/sec) 



('pa 


(,p3 4) -^ Tn ™ mprsa nanwin to «pa otno 
( p] 3 ) ? ^^nnnn mipa 1 ? m ’toman pmap mnpn yv^ ’na 
4) ?rr?rmnn mapa^ nr a’ mrnpn inn l’toty ’toman pman ana 


.X 

.n 


(’pn) ?nymntonmn24-anyyiaannmTna’na .7 
nsnanna pto toaa .o*aa 200 nnoary toap^a n’ato zi’anpmwa .n 
(□’isnn nxn) .pjxna ntoary noao rapaptya 
CP 3 2 ) ?dto tod n^man nwo Oar ’pn S ax) iar pna Una .1 
my nyunn mxiwa mam ,toapiyan to o’toasn raanaan nx bmo .2 

('pa 4) .naaana nxanan axan 
(pa 5) ?-pxna n”oon nmr ’naa ,mm nara’nan ’na .3 
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71 ? .ypnpn Vyo y= 30 m naua xaraai nrm mpsix Iran narn n®pa lim rn -2 
x =18m Kin ynna 7 Disn ipma® man xsai ypnpn 

mann mianai ,9m/sec nVrav (rrpsw) mmnaa n®pn i* nmi rnn t = 0 »na 
.mana yna ynn .v mnannn mmnaa npya m'7a maix P -1 * 1 



x 




710 


O msnVi r n7 on-ren .msnn toot 7»i r"n ram 7s ™ «* ™ ln ’ :n ' 

.D’fmpi tram 


(’pi 5) .mana ana ynn via ia®n .x 
('pi 7) .mann pmi na v o nvfrnnnn mmnan nx ia®u .a 

('pi 5) .mana yma ynn na® Cpvai 7mi) mmnan ns lawn .* 
T nn man mann may i^axa m'7na mpan mwira nx ia®n ' 
('pi 8) (y-n mxm x-n msa mp^a) 
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^ mpmx n*oa .Taste dtci 77x17*7 ram rrm *m raa -rate .3 
?k itoto ’as 'w nawi ora nwp nten .m 0 = 500gr nte noanv rtoy 7raia 

' D, n i]T ‘ 01nn noai nWwn no * »*H™ mm 3 .nv=50gr 77 <y noamp 7*77 70 
•m,-50gr xm pa jinx 73 te noanip ,m* 7 ipipa 4 773*777 mipi 1 ? 



hm iirm mroa (m* 7 iptpa + *?o + ,T?ay) 7anya7 7*1x7 7x 7710 773*777 
7 ’o' 7 nn 73011 7 T 7 a 733 .7*7*37 7173 7 i*?pipa 7 33 mmpxnn nmnaa .D’ayD 


.~7 , 7an 7i7 mm 7*7*37 717a 7nx nmpiya xma 


.dd’jdw 77303 7i*xia nnnan 7ix*i7 


.•777737 7037 
ay 73*3 
71PlplP37 
70+73IP 

M t (kg) 

03' 73*37 7DQ 
71Plp!P37 

730? 

M(kg) 

7303 

mPipipan 

7*73133 

/ m V 

a( - r ) 731X77 

sec" 

7303 

77’737 



4 

0.66 

1 



3 

0.71 

X 

2 

— 


2 

0.77 

3 


— 

1 

0 

0.83 

0.9 

4 

5 


( ' ? \ 8) ,1/Mt pip rrxpaisa a te 77: 00701 ,0011717 7x 7*7303 w’ten .« 
WBni , 7 on 7 i;i (mPipipan ay) 7*7*37 *?y D’pyisn mman 73 te nvmn 1:3 .3 
,mo -707 noai M -3 nftipvan ay 7*7*37 70 a 7 x uao .man dip 7x rn 73 m 3 

(.m3 33 Vi/sa ’a ii”ri 
('PJ 8) ?n’73pna n’xpais lrx mm ,i/m t Pip m*pnso a Pip * 1D , a1nns , a 

('pj 5) .*70,-7 73 73137 73137 m3 7X 77*7 7773*3 1X30 .7 
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.4 


A mpaa nm® mion .R id rnw nrra ’sn nroa P* si m noo Psa iop nu 
.(x o'wnn nx-i) B mpaa -issn ,nowan Pw ivPsn nxpaw 

. g, R, m •.o’lini 



('pi 3) .noon ?omP noon mmx hod n 

nsun -|Pnao sup xmw nnino ,Pssw "liD’nn m3 Pw Vpto na .3 

(’pi 6) ?nian 

>no ®Bn Ps nPirw ’ion B -a mnoP mipno vr nw? n’niK nao .a 

('pi 5) ?A -P wana Pvpd "iss”! 

os a mu -i3£P’ nuwan om id , C mpaa “nnwa mo nun IP'S a 
- pxn os p mru ornn "isv io ,D mpaa *ixsi mn mnon ,iik. i 

.(n o’wnn nm ) 



(’pi 4) .D vaP C to mPx^imsn mniKn ’ii’w hn own .1 
('pi 4) ?D -P C -o insuno "porno mo ’"s nssia nmas nao .2 
Pionw nn« ,D nmpio *pan Ps n’Psisn mman Po m iao .3 
('pi 3) .iiD’nn mo Pw iPmi nx kuoi ,no issi 
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mmon np*?n rrpoix nporn pa py dvuib 2m -i M amnion app ™ 
noa ion Din mna 7nxn ma nripa M moatp man .co rrrrnr mrnaa 
.m nnoDD' rW?n n'piptpa 1 ? noa non Din mrs?a ptpn irsai 2m woaip m^ 
.npo^-p onp nnpaa a’xsaa apian .npcnn ranaa mn pn nzm? omn 

( X a’tmn nxn ) .co, g, m, MrDDiro 




x apnn 


lm nm ' yiT DK ’ M nwn xsap nponn man R pma nrxa .x 

(pi 10) ?npD , 7n ranaa 2R pnnaa xxap 2m 

('p3 5) ppinna nnx 7aa nimnan nx xxa .n 

(a Q’tpnn nxn) ,2m inoaa> pnn nx awxia .a 



on’D nmaaa xsa-i? naa ,M inoat^ man nx npa7 ar pm . l 

('p3 5) ?npo’ 7 P 

1 dp m moat? ppn pa mamn anpai ,np‘7n nrrm xp nponn ip’x .2 

313’on npa pun pma 7D> vans? vn na ,g s mn in?iDn 
nDDP7 n’om nmaaa pun nxp- amaa 1 ? n^x,( R max Rmin ) 

('P3 5) ?aamoan 
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11 n'fryi nrrtasis - mg 


wt?w nsoon ’>d '7 nn’aoi pw» F^a Vy MN nnw’o nsio nrso nra^n .6 
.(nryooo ooon -pyon ns mso'p ima ronno) npirni nans .rfnra :niro 

,? 3 "o 1 ly^y pmsty ynn naym nxowo oo 


M 


N 


(■pi 3) .rfrmon nron w m'Sin nnw ns irorinn ma r> too .s 

ay n&nxn nron ns nnno msn :nn«r mi? w irTan ry notrw Trrth nn .n 

nmon ou? main ny npimn nron ns nnno wm n'mnon nron nr nio7n 

ompn w nsi n'mnon nomn mot ns son mnnn ma ?y 131 ° in - n7in3n 

('pa 3.5) .onsmon 

/ip 3 2) ? nonxn nomno n’mnon nomn w mom pnoo mo .a 

, (N rmpan) nsoon «w ’ami nxpa iwaisn n'mnon nomno nwv nns ms pp - 

nsnon w nsoom nypo nyais n'mnon nomno nssv maw ms pp 

/, pa 2 ) : N rnipan nsnion irniw sm TDan .(M mipan) 

.M nmpmtz; ito mop .3 .M mipaow no n’mia .2 .M. t iip 3 -^ nir ' z; 

; «w mom ns nsoon pm msoo mm tmpn mnro® A rmpa =k™ ms .n 

.nansn nomm n’mnon nomn . 1 
.npimn nomm n’mnon nomn .2 
.npimn nomm nonsn nomn .3 


CP3 2 ) 


.npmm nomm n’mnon nomn ,noi isn <iO’on .4 
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.(D-cnnn rara nrx ntmn) npn nippy to took tx pop 00' yopn D’cnna .7 
711,17:1 n ~ ul]n a ^ yn ^ ™ 2 in pk poa AB yopm, nxy poa CD yapp 

• a "° 1 ~ D, 8nna nsawa Pa to ypxn .ntmn 



7^- 7pian pnn pni ,nrwn aip*a px ,mxn ’np ppna to Ditno nnrya ixxa .« 

CP3 5) .miPPPP ID’Otm nTO? 

( p 2 3) ?ir ntP7ya axy 1 ? oma naisn pm p-ixu u pay nrna pnn .a 
?D ’^ 1n ^ CD DSJ7n ™ ™ mo nwt msu nsnrt assn ra pma rroca 


CD assn to naiaa 4 


(fa 2) 

'D naapio man mxu nippy 1 ? axyp ]-n pma mxa 

(fa 2.5) ?D’tpnpatp 


.7 
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.-I'irt, B ,-ins- TOP 3 -iropn ,mna -paw 'oops Pan pw A ospo P'tna Trf?n .8 
-ins'? t» n?so 'Sto n’P'nn ,/„= o tra 'rai> V*» W * ir ™ s ’“ r0 ' OT1 
-nm Paon *pisP .?,= o.8sec xna ssron rnipaP nsria too? rx ,noa ’272 122 

p1 ,,, cnon X 102 Paon 2x0 ns rsn s mnn -nPsoo? mpnnn oPid 

.x mpn “px 

♦- 0712 " moipnn iito 

M - N 


« - 

x(m) 


8 


0 



n n-onn 


('pi 2.5) .pono oPioo Po? moo?Dnnn movro ns ao?o .s 

('j?3 2) .* 2 nx2wn .2 

11 V 2 ns rx .N -i M nmpi mo? mimoo Paon Px .3 
m»s»«2w -12 n’ 7 s nmpi mo?o nns Px 7© nxunn 
('pi 2) .2 amona n’loioan D i m , 20 
onn p i -m? .nrran ppino'? A nspn ns nono p’opm .’son lmss ,nns 'lo’io 
ponn nunffl .(ou’o n-spJioo rtf? nan wro® 'a utto) 'prsioiro mmo 

.mipn ona nomo? ito 4 p nPm 

mnmnn sm T oo?sd v = = nnona iwa nwntf? momao m oo?po : noxn) 

.(1201S21 7200 0002 OOpOO 0100 70? OOipO IHD^XO S’O [i -1 7202 

. f = 8 Hz niTinOI A = Acm PlO OXOO??2 

('pi 2) .0S110 ’OITOOO 710 70? 710 JUS OS 20?0 .0 
.07X0 ■’D'72 10X110 OS P’OOO '771000 t=0 X1020? |101 .0 

( x ,pipp *?o? n’xpnsa ompio Po?, y ,poxo) Pin mix os oooo (1) 

('pi 2) .(01T000 10T0 - T ) / = - ^7.02 

(x ,pipp 70? H'spnsa ompio Po?, y ,poxo) Pm noix os oooo (2) 

CPI 2) J = T X102 
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12 "ipoa tnaa 


' rQ1 ' 7 ^ lp ‘Hix 1 ? ™oto nnppna m pxnan rpi T33 ^ 

• 13rnD ~ in:j] 1 ,a ’ l 11 ’ 3 • x= 0 oirp’n nnpaa xsa: *pp t=0 s/rn 



rmiTna pa 150(m) may mpaan nuiwnn nvmn 10-aty yrr dx .x 

(to 7) ? rpnpnnm 

('pj 3) ?nuwmn nmm 10 iwaa rrnaan nmn vm .a 
mip3S mra nppm rmp* nanaan srin nsmm ntonna pr naa naya j 

(to 5) ?nxyia 

Cpj 4) ?t=50 ^ s ) -7 t=0 1’- iran to nwnaan mnpa nmp na .7 
liyaa lap to mspaiaa nmaan mpa nx ’man< pixa nxnan tpa -p^p .n 
.m7ipj 7Doa uaio t i~an to .mynn to rrmtyxin nntyn 40 



niw nrp ’ n n ’ 313 * n niT ™ pa nmpj rmrp 3 -i l nmpju? pm axn . l 

•’PM ?praa nx\ toua a: 

!pQ] ?n , to , oaa pppan nppa nrpp rrnpj irxa .2 
to^a tmv nrma meati? nmn pa nrnpj nurw pm mpu tox .3 

( I?J !pOJ ?PTOa napn px 
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^W2 nssai ’k D^snrQ rnmnan roiyan 



.nnir -7 D’lna nrrafra TD’n mma pi ,nniTrf? nun 1 : nVwwn D’oinn noa 


C’pa 6) 


?m/M moon on' na 


□Pin M noan 


mpnai,(X 2 >X, )m’2irpn niP'^n pp ns 07’ma 

.(’□ n’unn nxn) m noa 


.2 


.X 

1 


(’pi 7) ??pwa ■’ivir 7^ nua’7 axvn aw nanyanw nnx'7 a nnitn mnn na 
mwpn iriWnn w nx opnpa ,’a n’«nra nxxai nanyan ia asm 


('j owm nxn). Xi<X 3 <X 2 "’’WP nnxn 



('p 3 4) !pm ?mrwn tf? ix ,ppn .Ynn a mun nxn 

?nnau nx nwn x'7 is ,tw ,nryn rvran rfrtnn ?y rrf?n- noa- nxn 

(’pa 4) !paa 


.1 

.2 


nvaiarpn mWnn w ns npnpa ,’J nwnna nxxa: m"®m la axaa 
(P nwnn nxn) .Xi pnna'7 nnrn nnxn 
C?a 4) ?nT , an nnpp nnainan noan nxixn n’nn na 
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nroan p prn ipx nun) ABCD n'voo m: py pam pPno pp nu 
T7 naw paix nw& ^ 5m to nzma nxsoa a mpn .(insmn -fata 
(x avm nm) .nwon too 2m to mua nxyo] c rnipam ,B rmpan 


.3 



Cp] 6 ) ?8(m/sec) xm C 'pm mnmoty i nr ax a ' 

( P j 6) . ‘"I’Ll i i ”■ i v'ps nann x’tp ns nvpo smty yn 1 


P» nun nnmo mo 
ax D 'pan nau mo 


.x 

"I 


-1 X ap’yo'p Tmaitwi vn axn ( g m <g E ) mm to nnmo nmm ntooon tos .a 
(?2 8) ?’upm nm’ no -p ax .yvr» poa-x 1 ? ax ?nuni?o a 
ntorww man nun to o’toisw nmoo numx ito vr yno .- 


(to 5) ?7aian-npi nppon 
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y® mns axpa ypnpP -pixM nm mora mPsn pm m ™ ™ n7 ^^ 
,M=300 (kg) pun Poran ay rton noo .m3®P nmP 0.5 
.(■x D’tznn nsn) V=3 (m/sec) P® nsiap mmnaa nyoi3 nPwn 


.4 



(•pj 5) .mTnon nmsn nsunn ns T®anP ®imn man ns n®n .s 
(’73 4) ? nyiapn nmnan Py nra®P run Py nsrm mms nao .2 
nyun nnmsP pan 'a 1’yoi nn®m® mrusna pPn nrs n®n .1 

(’735) .mnP ion pPn nrsi cran 

ipino nno ammo . nmsaa nsra3 nPjym n®3“ 700 mpn 12 nr >np j 
rn’iwP 3 "p 40 *7® iiypn mins craPo 3 cram poran 7® ’ninsn 
.('2 nnznn nsn) nPwP mom 8 (m/sec) V® mmnom 



n”3®3 oran no’Po ny®a nPwn Py pyion ysiaan nun ns a®n (1 

('73 4) .mi®snn 

nP^yn) .aran nmPo nPnnn mns mrc® 3 nPron nmsn ns n®n (2 

('73 4 ) ,(n’ 3 T iimnm yi 3 p m®oin 

? nyiap is mop ,nPm nmsnn s-n nyiinn nsn-nran ntrPs npy (3 

(’73 3) !p?23 
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K i?tp mon vizipii? ,r 3 p 7 a’-imna 


m ^’n nno 7 nx 73 nooi£> D’s^ •oe? 5 
• m, g, k : auim .o’onra nxtnoo 



(PJ 5 ) ? 7 po>o w 3x03 ronsamro rspn monxnn \70.x 

•' 7|Wan '™ n d f™ nwra 7 nx 73 noo *te DOT . 3 

(fa 5 ) ?nr axon rspn monxnn ’no 
?a -3 nrnxno Q’sno^ »ra q’dim 7 nx 73to (iirai 77 U) nxisnn ’no j 


(fa 5 ) 

:(M<m) M to nnx - 71 : loipoo D’ton uo’n nun nx n’pjuo 
( Pj 5) .0'7nn 3 x 03 nsns/on nxixn ’no .7 
(fa 5)_.annn 3 x 03 rspn monxnn ’no.n 
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12 np^BlK - ’W ms 

.-pa yd? ’nnpo niK mpa ra ,sra’-i imisw ,mw ^ n™ .6 
mmy iotop asm nxn -npaa ntorrip pp 
ton psn mis mw 13 .snann t3ito in 
,'?o 5 Kin yii’m PU7 ly^s ynK :pna .sna’n 
;a 2 Kin niKn *npaa moKn i^n pnn 
.'a 8 Kin -|D7on7o lion pw lprra 

(VI4) .innsn in ns win ?ionn is npnao .Tin ran 7® noon inn nan .s 

a „ ml p: pis nrnpn n® Aw ’”v isian ,mos in 70 72 man rfnpna ion 73 n 

('p] 2.5) .mznna ronra ’dd 


^r::| 


V 

; . 






.- 1 K 170 Kin hk rnnpa n?03 ’T py u”S (1-4) nniTKna ihk 73 may 

iik mpa ~yn?o *oa?oa d’MTib m’io . 0 . 
.ijnon poo ’3D7 as’in ,0 ’nnpi 
rrpoi nasi?o niKn mpa pa 5 ? io?on 

•pa 1 ?: .niK7 noiioKn AB nPioyi min© 

n'7iry nnira pkito nasiTo niKn mpa'i 
.mpom ’itotod n’lTOTou; ,MN 
n’7’ap7o iDTom n’poin ,nKi7on ’mw’To 
n’pom TDiTo ,nK7?on tsito .nr? m 
-jiiKTon ,ihk mzr py d’Kstoi niKn mpai 
,p' 7 i -mv ,msK id-hits n»V?w n’ymiTo iQTon py .iozo'7 

inK 73 'papnzo is ’3 ira 1 D 1 K 3 vrrm? ,n” 2 ip 1 'pnTo D’lmnn ’ao py warn 

(’pi 6) .poTon py amtKnTo 


i 













i m 

1 - 




















nK 

in 





1 






* 







1 

r 



0. 









1 

r 












I 

1 - 

* 
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•H= 75 cm rtf pawn ( n ,= 


1.33) era ' 73 ’an nnsan C ynaan pinna cnx .7 




yna T30 ^ ™ B * ™ ^p nan rtf ppnan nrirn .x 

Cp] 2.5) .anaxn naipaa nnr nmm now 1 ? nwm ynoan 
Ci7J 2 ) ? (nana/n’tfaa .nmpia/n’raia) npnpnan niann ?tf nwix na .n 
x’-tf wd rauan to nanan pawn ina ntfn? nia *w nwnn mnn nrrn .j 


: nxTn 

( |7] .n’wapa niTr ?nnoan D 7 x? (] 

( P 3 3) ?48.5° to nmn ?nnoan 07 x 7 (2 



ar3 Drp:7 n ' 217; ’ : ’ n p;31yn V- "wpn ’to? it xmrra pwn? pa na .7 
(Pi 2) ?nown ’wa m inn? moan nnxa m pnnn to nrntfn 
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,L=10m lrraro ura 'n mp ns otto (d’? 5 Vywmn ™ =0 ) 11,10 - 8 

. v=300m/sec tm nn'an irti imrarci nrnra .-iw ™ ™ ’ lm 

100Hz t’ 37 50Hz yo Tinan hv nvrrnn nx nmn: wmn 
.navi nmpi l” “irran mixpn ’a 11 



Cp 3 3 ) -irraa nnon 1 nviTin iV’xn ,ht nriTTn muna x 

,«*) -™n innwr nftis nvnpj tod rx ’x T»oa nx^ nrvrmna nnx paa .a 

('j ?3 2) .(nxpn nmp] nx mao'P 

('P 3 3 ) .8 tmm nxxaw nminna nnx pa nay irran aso nx oo">® .x 
('P3 2) ?m nrraa law ’n isirrf? P^ nattf mva naiain nmnn ’to .p 
o^na -iKinaa rrn arran asa p^'xd pmx rrn toi ,nmnn nn”n to .n 




9tf-n 
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13 isoa tnaa 


Bn ' D '™ ' lm:1 ^ ,TSP31 “ • 11! ” W ™> W 'm rnran m to nTn 
' nrai y3?J - vnn 7 1VDn • x =0 rmpn nnn nm t =0 
• 60 m *™ lpnpan p?n- nm m mr 


v(m/sec) 



iivd?! pi niTnan titdpi toa 1 ? 


on^nn. pun nj?un m ap’22 ikh .n 


('PJ 4) .nsiwin 


( Pj 6) . 3to '732 *11X7 riSlNfl JIN 21277 .2 


(’PJ 4). pm to n i spjiD 2 nsixnn DtriD 
('PJ 6) ?inmm ]rip jin nnn ot dp» t itoa .7 


(PJ 5) ?Jint277 48 712732 nsranaan mman rra .n 
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Tp ,"s -pran m=2(kg) noo to Kf nsisnn ns to tw> «""» -2 

(n^in -si ).nns snap ma Vrsran r '°’ 3l?33 ® 3 ’" 33i< 



•.Tsa^w n'Patn niainn nmion mssin 


F(N) 

10 

20 

30 

40 

50 

a(m/s 2 ) 

9 

8 

7 

6 

5 


nsisn ns isnnn m> aa, TO™ ini’TO nun V» n-omon mmnn ns nano .s 

('ps 5) .’pmsn man pw mspsisa ! T>in 


nw1 nsi«n ra ns nsnan mw awa ,mri»n nitron ?s? i»nD7i7 ’?a .a 

.’psisn man ra'p 


. naon ?nanaw ivmw'P n’sna 


'{< ryyoa nomow nma ipn nmx dsh 

('pa 8) 


?(anon * -reO’Mm tw ns mm mm <n»i n=®.mipin ’TO’® W» •» 


( . P j 3 ) .-non ?ns:n mum m 7® n’wp’t’on niromn 'no 

ms, 'at tiki) ’pawn Tan ns min nBBioti «pjn n» W® ’™’® D ™ • 1 
( .pj 3 , h oon ? nsm nmpin nw Vo n’psp’rnn mama ’no ?(’pawn 

n-pn I’OP nun i’n nm’nn mpo ns * mm m>ni m» li’iwn mo 7S .n 

(’pi6) 
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1113 351 m,!Q -™ 1 ’ "mw ™ n spipna pin A i ro 

D ’™™ Dni ™' A lm ’ so ™ 30 pip - 3 ,a nraaa uraap m r B 

.nawi rrsnaa7 v oipn? rraoto 



J 


f 



|7j ‘ D ~ n7:)n O’^na npnrn ma ]ar nazi anx 1 ? .k 

( 5) ?a ana to mnpnnnn nrpnan via .2 

(Pi 4) ? ypapp a ana inn npnrn sana pr naa mx'p .a 

(P 4) ? srpapa b aran mis nri’na irxa .7 
Pta mtoa mran nvwia to ran on* naaya nmxa iwrw .n 
('PJ 4). vpnpa onsrcs Map 7377 maaarua anxp Mia 

PP 1K 1300 ^ ’ B ^ ^ ^ mw A ^ n -u to ra™ oxn , 

C'PJ 3) .paa ?ijaa 
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™ nsnap mnnaa nwn Tam -as ry maw m=2000(kg) nnoaiz? nwiaa .4 

\ T —QfWm Dr\\ 


:-ma □* ™ tana 75? rvaaaan npwa w m3n ana.« 


('pa 3) T^poiN 1 
(•pi 4) ? R=60(m) aoann nap .2 
('pa 4) ? R=60(m) aoama nyp .3 



('pa 2) .laaan ’3P3 nnaapa nnw pa °"aan cmwan n ana *i' ra " aDn -- 1 
Cpa 7) ?B mapaa nwn Vy rraaaan npwa *□ nian ina .a 

ra naa® naa aaapan -imn na Py anan saoa? rw nn mnna irxa - 

('pa 5) ?aniz;aa Py p’r x 1 ? san na’pn 
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iyiw TO '"' J ran ™ ’P D1X tom '» nroia m=8kg moair navi .5 
] 3 ^rpn TD’nn D7pa -P^ik 1 ? nnna a=30° Vm j-pnn f= 80N 

■ nrmM yi] ' 7 n!?,nnQ “ 3,ri " wk = 0.2 Kin nm 1 ? ravin 

F=80N 



Cm 4) .nrrnn to D’toisn mm3 anrm piny . k 
nsnn 7y rcrnn ™ n ™=> w»i ,ravin ranwi m im .3 
( p2 8 ) .ntonnn inipja “ioq 2 to pma 1 ? 
nra 7y navin to □’town mman p nnx to to nnran nmxj 1PK ^ 

(p 3 8 ) ?, ipnnnn rnipja 733 2 to pma 1 ? 

?v P"is 5 ? ,1™ ay nnrpna n’nn na , nvuiwniaj? top-^a .7 

C ?3 5 ) .ntonnn mipaa naa 2 
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i 3 a-ftn njrtasiK - ^ ZD* 

Pna P’aan paaPtt ’Pa Pip in’ypip Py® A nmpaa ipma |QP " |T ”' 7 7 u/3?3 - 6 
.(n-oiji mi) AC= 100 cm sin 'to n'spnp T'* • BD in* ™ w™ 
inn 7o ii-ioi mp>n ms ,(Ttr sm) ’«in=im ns 67® ir-7i tom 


. ni=2 Xi” PPlPn 



mawa x’n ,a nyas n’Tita nvwn Pnan ’aaa nyvia AP ni Pp HP x 


ryipwn Pnar 


]- Pw AB naian .’tan ion P» nxxaan D nmpaP nyarn T,nia 

. 50cm Kin ’Pantf 

n-iynnn 'aa py iaao .AP nyaisn inpn PPia .aa’nnanaP n'snnn nx ip’nyn .1 

Cpj 3). a nx iawm ,a nrasn jTTit nx 
m'p iTDpn .D nmpaa P Pip pnn^n nx inipr i .2 
(*pa 3) .D , o i xn» nnaon 


}r\n pin miP’nn Tin nx mxnr 


nmawn mpa .AB nan mix Psn nnx pp<P nama *nw toan nx a’S’Pna .a 
.a x’n nyasn nmi nyan na .n 2 =1.4 xm «nnn Tipwn ™n Pip 
? rniT ina _p ax ?TnxP qipu/n nainns nr’Pn pp "a^n ht nnpan axn .1 

(’pi 2). ipoa 

Totnw , 1.3 T yo'p mnawnP nxnna .nawtanaP rmnnn nx aw apron .2 

n-npa P<p pnnnn nx iawm ’Paa nnsras nmpa nx ia"sa PP" nx 

(’pa 2.5) .D nripaa ’Paa nyasn 

u vnn ,’Paa insras rnpaP ry A rnipaa 9’anP mxP npP<P pin i®a nx lawn . 

(’pa 2). ’x n’yoaw napipn nmnn nx 
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,sn ’ f ^ T™» a» ap-a u 'loa -py rmn .1 

u aro» asm pma :mna to m ramp .(o’tmp lln) ni> ra . a 1001 

•v ntmra (loan) main pmai 



(2) ?’io an ’inn -npan rurwan inai ’Vann runi^an ina .x 

(P3 2) .^-una aapnan i?7’an nx D’V’aa inxn .a 
ra-naa pap iron na ?('Wea rvn) wfm ™ ^ r s „ a 7 

(’pj 2) ?7’Dpn~ -psw 'lo^n 

( pj 2.5) ?~a ? 7i?n Ptp 7pian "pix ina .7 

raa m poaa Town -,m to ptop , m to w maim ’D ?s am ,n 

(P3 2) .ipaj ?x'p ’nai ma 7 n nx papa 
(,p3 2) ,1pM ?V ” n ™ sinn ™ m , 1 oaa nrw xa raann ax .i 
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-n nrtnpi t=lmsec ibtm f=30,000 HZ ™ nto iwioa D ' 71D n ™ ™ <8 
. I 500 m/sec sn uvn 'npn nwna .3.2sec maya oVisn to 



Cp] 4) ?n , ':is-n o'Pian ns nn’Tnnw nppvin prnn i. in .s 
(•pa 2) ?o'pvan to ton pms inn .a 

(•p 3 2 ) .otosn (ton 'nms) maton ton mrnn noon nn .a 


r3 ya o-rsn 'in an tos n^s yiaito n’toion ms nrnnn mro m’p " 

jram msn ins to nnrnn inw nrrnnn amn is .rmitop 20 ‘ 7 nri 20 

.jnn 4,000 ry pn xw 


iaa ton 'ams min ma ,340m/sec s’n 


Trisa Pip" rriTnaw iana ns 


('pa 4.5) ?anWp n'toioa msn 
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14 1507 a maa 

ns nxns Tun. ir ip mx? nra’ sna*? ^nns nu t= 0 yma 

•lam 'm rpspjiM nun nyixn 

a (m/s 2 ), 


1 

0 

-2 



1 1 

1 1 

1 

1 1 

1 1 




12 14 

i 


20 t(sec) 


( 3 ) ? ptn T’s'P nxixnn n*u paty nsum ayp ns .x 

•t=20(s) ni -y t=o yris nun nimns nx nxnsn nm otno .n 
(PJ 9 ) .psji ’ns rx - is ax .psj - xp ax ?inyi:in pip nx nws *pxn oxn 
?(t=0 »nn xx’ mssty nmpj) xmsn n-np* mn nun wsmn n'pnsa axn 

^ p2 5 ) -PM -x 1 ? nx ?yn nrxa - p ax 

(PJ 2) .mitnnn nmtyn nx ns awni npatm nx pnyn .7 


Pipum man pma 

nun py pyisn 

lina 

nsixnn 

■pus 

mmnsn 

pm pns 




0< t <4 






















.Q’nnx isr ’pis may n'paon nx a’pjyn n 

181ni ’ 1K ™ ^ 1311 w .*P 4 (s) < t < 20 (s) pin nx pm 

DDXP mw mos mopn ax .trrn pr pid mnn’ „mnps ntaeaw amrjpnn 

('pi 6) .nmsa nx- oitm 
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’pDlXH 'p'PDD 1 T1D pT3 h-125m -2 

q-hto n 'ia .V 02 niTnaa irpsix 2 thd pin mnx nna 'ns 


.V m-pnaa 


c =10m XI- Piwn nrw nma Pa nsrosn pmai ,yp"ipP in' n’sna 

.(Tnxn muanna nPynnP a 1 ) 


Voi 


ssm»« 
»•■•■»* 
««■■■■• 
= US»<« 
»««»*•« 


5:i 


mini 


^02 


b=125 (m) Hlllll 


■■■■■*• 


H 


('pi 8 ) ?amiDn& mx Pd Pa rrnPnnnn nrpnan nrwn ns .x 

(’pi 6) ? 2 "VH3 pHT3 rQ*u »TPX?2 •— 

pm) ?annDna inx Pd Pa ^PPP 3 nsnsn nrr'na ’na .* 

Cp j 5 ) 

o-man» in* Pa way i»n mPna mpan mxYiaa nx wan .i 
('pi 8 ) .(y-n Tsai x-n Tin mpw) 


106 










.3 


to i nan yiapiy ’DjX pop ’7ty myp? nama nii=4kg moaiy t]u 
.m 2 =2kg inoaiy *yu -nine pspn Vty pnnnn map? .K=50(N/m) 
•~ m ^a nxxai nanyan manna nxinan asaa 


m, 



(p: 4) ? ppwa ’vnya nanyaniya f’Dpn 70 ? pvan rn’a via .x 
Cp] 4) ? noonn py m 2 ^inn p’ya ma nrxa .a 
prurr m 2 Van® ’Vaa n'pya ' 37 a m, nx pwa 5 ? pv ia 'anan man ina j, 

(Vi 4) ?nsnna 

yiap maa n'pya ' 37 a nvnx m, nx ptma ra'7nn / = lsec srb ny t = o yna 
. (nsyna wu irx m 2 7® pnnnn no®an) 84 N 177 m 

t = 0 fa® iarn pnaa pspn 7 ® manxnnn nma nx a®n .7 

_ ('pi 5) . t = 1 sec ra'7 

m, 

DJ nT Pi’Tai, m,-a nana 7’a'7nn t = ] S ec ypa 

.papna m, pm: 

orp - ,inyi:n 7a 'Vnaa m, pi: nVy 'ana nau nrx '7 .n 

Ci^ 4)? t = 0 ypn 

.t - 0 ^.na mn xm ia® nau'7 nnn mi y:n nrxa xua .i 

(Vi 4) 
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:m , p07 Tuy i^yi i?'7n in7w 7iy rroiya “7yft'7a aaaa 7xma x d tznna .4 
p^piw nrrnEQ x-n T*i 7w ■arnn irroa nyu m nnozw 2 n’po7 
□ , T’y napya *?w nwxnn nm m x 1 ” px nnoaw 1 n’pcm ,V2=5m/sec 
1npcn ~yj ,na it mpcpp ’nty nw}]nri phxp -in 1 7'i^ < i pwaa nxyoy 
tx 7W pvnn iivd '7 nnna p=53° min 2 irpon ,X txti ay a=37° rmn 

.’a awpnn pxinaa ,X -n 



(-pi 4) ?n 1 DD7x nrrn rwjannn axn (a^aa) , ma , x pixa "iaom yap .x 
(•pi 7) .rvramnnn pnx7 jrppoTi 7w nriTnan 7 tu nx awn .a 
('pi 4) ?2 n’poi 7y 1 ripen n'yysnw Ciivai 77^) ppnon ma 4 

(•pi 6 ) jirn mTya 'x r v , yo7 prawn nx nax .7 

naaya 7w yiwxnn yana niwMnnn nnx7 vyir nvpopn tiww pn - ” axn .n 

Cpi 4) . ~qdp ?a i P’yn 
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. co ronap mrm mmnaa lranaa aaiyn ts mao aainoa ppm Pny pPity .5 

.]nPnyn ay in 1 myi D’sii ’iiy 
1DHK- i ,rapn yiap-K) rsp msrcasa inPwn myp mtyp m woaty A *\k 
.am myxaxa omra anaina ami .2m woaty B ryuPi (’isi asaa 

(.O’linn nm) 



• 2R- B pi: Pan, R -mn Ta-iana A hi: Piy iprna aia^on iaia 

:nx x*oa e. ,k, oo, m myxaxa 

(’pi 8) .A ryii Pty R aiamn orri (x 
(’pi 5) .maun pa aanan aim mmna (a 
an: P w ma Pyis amun ’itya ’a Py (□ , P i aa) , ma i x pixa aaom yap (: 

('pi 4) .-inv 

?rpJT>nT mama Paa mpp’om nwatpa w >'x H’yoa nxxaiy -nmaP nxn (7 

('pi 4) !paa 

, K=72N/m, e =0.5m , R=lm :pm dx manna 7 nx Pa noa nx a^n (n 

('pi 4) ,co=3rad/sec 
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14 nytasiK - ’’aw ms 

('pi 2) .imaon ?mpna ansa ns nwsa a’a^pna nnmnn ’pin osn .s .6 
m Dsn .ynn mmpsn vtv mm ns nsin nnm nsnan pinna irn .a 

('pi 2) .imaon ?TTy man ns nnann nsin "pan 


D’onnn ns ipmyn .naan a’rn man MN rinira nsna ansna a’unnn 

la^san n’S’yon py uyi pnwa nn 1 ? 


— 






~ 





— 
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iN 
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(•pi 2.5) .nsnan nvnpnwa pff ’an mynn irman ns idem .a 

('pi 2) .Pnon pnn man ns msnp ma ,in mayp ans pyw ainnn ns uao .n 

(’pi 2) .mnsn rnn man ns msnp ma ,in mayp ans Pyw ainnn ns iiao .n 

my^a nxarca pa as Viaon rnn wsn man 1 ? amsn rnn irxn rn pnnan na .i 

(•pi 2) ? 1 Ocm Ptf ypy rya yimn 
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pn-ran poo norso t^xd .nTD-io n®u? pio am 40 cm lVm® txq uss .7 
.10 cm nVra® ioon Pi? n 7 “ mo7 n'pnpno ,n®7yno 30 cm 

.nuoxoa too’duo 10 ax^o tpx 2 nxa®o y'px pd 

CP3 2) .rmipn n'p7ann ’no xxo .x 
(’P3 2) ?(nDisn/m®’ ,mDpio/np7Jio ,rr®oo/nono) nmn t’dko ono .a 
0p3 2.5) ?n®7yn PC'' 7pion prrn moi n®7yno oxyn pmo mo .a 
C?3 2) .□ 1, npn i'pno Dim® 'r ?y in-ins nx im (l) .7 

P nmpan pm maiyi axyn yxoxo nxxvn i~ip p® i'pno oron®p pom (2) 

CP3 2 ) .rnznyn tdio'p nnno 10 cm pmoa nxxoan 




















































nizr 

V 

























-©1 
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bp 
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r 






,kp on ?mroo ~®py mrya 4p naopio nxyn imx * 7 ® moi ?ap? im oxn .n 

CP 3 2) .trxno did*i® pox ,p ax .yno naon 
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.f = o.5[Hz] sn ?an mmrw rm .raw ya ^an .lira yam na 'm m*x nym .8 



l 



n D s snn 


('pa 3) ?nan ins wa .s 
('pa 3) ?^>an maipnn iirme na .3 
.M, N, Q , P rmipa yans maaioa pan py .a 


nls nrnpa yansa nns pa to nyiann lira ns r* 
('pa 2.5) .3 manna maaioan miron myxasa 


('pa 4) .m'natn npsn yana 0.3[s] nays nan nmx ns m’x •" 
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15 iBoa mao 


naip^D nx aiyo top nny^n pnoa .mp ipa nym nmaaa mb nnnn nmao 
nTTOn nooy] inti? yam nx man xw .muty 2 to pr mrnoq n'Jiaon to 
nx ami ,crown □’yana nmaon mnmno nx aiyp roton. t=0 -a nauyxon 

• 1 ’^to ntoua mmon micnn 


X(m) mpa 

0 

6 

24 

54 

96 

150 

216 

V(m/s) mmnn 

0 

6 

12 

18 

24 

30 

36 


(pa 6) .nuiaon nxixn nx pun ’d to atym ,x to nppaisa v 2 to pa oomy 
(to 6) .nmmno rx nnm noi, I00(m) nmaon pnyn mn 'no aiyn 
,yuDix pvan imxai mpon imxo mb tonno pan 1 ? nmaon nmnno ia yana 

.pvyn imxa pin pm oimoisi 
•lorn to nppnaa yusixm nuiaon nvvvno nx nxno 'x a'tyon 
.pm to nppaisa oiaimxm nmaon mpo nx nxno 'a cponn 




:manyxon nntyn 6 may 

?yuDixn to nyxpon mimno’? nruy nmaon to nyrioon nmmno oxn (l 

('pa 4) .2^ 

Piy nyyioon imrnnon rrm nmaon to nyyioon nmmno oxn (2 

(to 4) .£03 ?cnapixn 

( pj 5 ) ? cnaimxn .3 yusixn .2 mnaon .1 :mmno nnm no t = 2(s) yana ~ 
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,m=l(kg) nmmoaw am* "w amna "pirn ion ’pais nowa by .2 
.nmi mom am nmmo nn nr Dmwp maim . M=2(kg )-i 
,T=12 (N) sm a’S’in ns nanan oma nnman nman nimnan 
.( s D’ann nsn) m moarc Vian by bv is nmm Vapan F, mrn mo 



13 m moaw pun by bmorio inw F] man m nwsxn man Vrro ma .s 

Cpa 6 ) ?*jnwaa isnr d’suto 


pa M moao? pun by Vm-an'P ■jrc , au/ F 2 man m nwDNn man m to x ia .a 



Cp] 5 ) awn?'a asaa nanyan nxixn 1 ? ni® ’s ayaa nanyan nmxn as. 1 

(} o’^-in nsn ) man nawan ,a = 30° min nutyan ns ana .1 



13 m moaw pun by b^yonb irniw F 3 man bv mo/axn man mru ma .1 

(*pa 5) ? pmwaa vym □mmtf 

?oina mmnan ma .nb’ya ma nmi an nsron ma pin aiy-a'a am F 3 1 na. 1 .2 

O 5) -pai 
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AB11 5 ? oft "[hk? S3 ‘lun. A rmp]2 nrruaa oomtsa m=0.4(kg) lnoais 713 .3 
•V= 2(m/sec) 7137 nvvna B nmpoo. R=80(cm) iomi? 73sa soo mis0 
orr - 30 ° mro moon BC np 7 ni m«r nroa "[nix’? so xi7 pa inx '7 
.(munn nm) odx '7 mi® 7137 mnma C -0 .psix '7 



Ci 73 6 ) .B -7 A -a nsun- i' 7 nfto am*? noon nannx nao oisn (x 
siop xirus nrano .rr^san 7 ‘roao ?ssts pio’nn mo 7is 1771: na (0 

('P 3 5 ) .nsunn oipoa 7 o 771x7 

(’po 5) . C “TTipo noi: nx own (3 
('p: 4 ) ? C - 1 ? A -a nsinnn 77 nao 710m- mo sro 7710s 7ao (7 
7Sft 0.1 (m) 7IS 70130 BC 77tS’7 77’OftO lni’OO 7137 m7’7ft ’ 7 ft 

('po 5) ?Sp7p7 
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fv unaa v,=500 m/sec nmiaw mpviaa rrpsiK yaia m=5 gr inoa;y y’Pp .4 
Yyr\ iz?n * 7 W ’ron nxa xxv r'apn . ’psix nawa py naian ,M= 2 kg irioaiy 
ry 25cm pa? pma nuwan py p’Pna fyn unai ,u,=100 m/sec mp’naa 
. aaaa xr yppriw pnxP pp yaa'p Pnn pyn iznatp min'? in' 5 ]. urpxy 


■ 4 - 


) 



■nnx 


-*■ 



’3D7 


('pa 5) ?naa7o yppn ntrr yapa fyn «na nrvna via .x 
Cpa 4) ?yyri ana'7 am-in p^nm (vivaa Pna) yppn py Pyaw Hpnan ana .a 

?fyn ayaaa anxvr yap pya yppn rn’in yapa max nvaa rrapax naa .a 

CP3 4) 

nuwan py yaaP pyn waa Pnn aa yapna yvn waa 'ay paavan ma maay via .1 

('pa 4) ?mp’yy yapp rya 

('pa 4) .nowaP yyn una pa paavin mpa nx awn .n 
paina pma rrn yppn ax yyn waa ’aw rrrxyn pnpa n 1 " na .a 
('pa 4) (aawanw n’ppaaa nPxwn vanaa ptyn) 


116 






ns? urns T 33 Q 3 pn 303 7 tf rrspusa 13133 3x1x3 3x 3X3» TWtf 7333 .5 

■ 3T3X 313 , 3X 3173 'flvai 


g (m/s 2 ) 



('pi 5) ?13DO ’301 33133 Dl’13 130 .x 


('p3 5) ?33133 7tf 3033 31D’DX ’33 .3 


G-M 
R 3 


- 1 ? 311 tf — on’3 

r 


'"v «o«»n ,(snap Kin ia sopa) rpn snsw nmn 


.a 


( f pl 5) 

_ 3D 7^^ (ddidji dv n -R) 2R rm^a A niipao niruftft ryu □ v v , intp& 


.nDIDH 




1733 11713133tf 17333 ^133 3*7S3 3*tf3 3X ^3173 .1 
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:B aaina 
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.pa:?A aaina aayaa na’awn nm* nan na . ay nan 'p:a "psa oma a=60° 

('Pi 2) 
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ix mty’ ,nana ix n’paa x’n 'j p’yoa nxman mpaa mxw mapn oxn pp .7 

('pa 1.5) pa^ .naian 

py nnrta map papnn p’py nxn .assn mpa? poan mpa pa p’pnn 7’a'pnn .n 
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16 asoa tnaa 
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O 6) ? awpn mnnnP man srp pr naa aiaya .a 

(’pa 5) ?mPn mnnnP yppp anan mm D 'pana pma nrxa .a 
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(2 mmn nxa) .c nnpa aayp D rrnpaa 
Cp3 6) .lwmn anan ay isaarm pa ,- 1013 - anan mama rump nans na 
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nansna p’pna sim ,n*anpp mon 1 nniMS ip’TnnP np^Doa s'P a x nsisnnw m 
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nnsn pw rnypaisa Plan pw a y n'P’Dan nxisn ns ms arnca mroa 
.mns nyiap nansn nn’m ’lira Paawa a x manpn 
.-paapw nnm papnn roman msnn ’a py 
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('pa 3) . -pon ?nsrn mipan mro 7W n^spmsn myawan ma 
?(a x pw T’sn) ysisn man ns pain pnan mapan ’Piyw ana .a 
('pa 3) . naan ?nsrn mipan myw w n’Pspmsn myawan ma 
('pa 6) jTanpn -pa*? Plan pa \i K v oa’pn mmnn mpa ns asm - 
'pin’ osn .nmo’an nms ns any a’yyaai htp nanyan nms ns ampin .■! 
('pa 3) .paa?qnan yiD^ai anam oy iinmn mipaa nany 
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(pi 6) ?nx7i7~ bw nii’pyn mipia i7ptyaa 1.5 ’D 7ra nx'7i7n bw nnnnnn 
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('pi 4) ?nyiapn wiTna pa aty’7 nvn’7 -any na (1 

('pi 4) ?it nrrnaa nnnnnn mipia i7pwa nvi 1 na (2 
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imumnrm nnk7 tb 2 «yii 'm 1 *iu to (titoi Vm) ^Tnan mo .a 
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Cp] 5) ?n v 0D7D s’n nuwannn ok (2 
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CP3 5) 
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?niipn nv/on owinw mo iop .1 
?onpn ■T’yoo rrcnnw mo Vm .2 
?anpn tpyoa nunnw ni7 mw .3 
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DviPi T iiman pr mssaia pis 33P3 3313 Pip m 3033 3 x xs 3 .: 

(’PJ 6) ,1’m’S mx ps? r P 1 P 033 

(mnp: 4 ) .pis 33P3 3313 ’is P3 mpsinn 3p’Di3 nsixn nx 3133 .: 

wiTnaw ,pis 33 P 3 3313 3’30 ’P 233 PiPoaP rnp 0333 P nun 
piTii^n iar rrrr nai P 1 P 033 orn rpn* 5 33 atpo . 35590 . 7 — n’nn 

sec 

OPJ 5) .nr rnp nsnan Pip 

rpipn 1133 D’SUH ,3313“ 3’30 ’P2333 Plp033 f’11*771 33113 1 P 333 .3 

('p: 4) 3173 3303 .D’Sm3 





125 
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(’pi 2) .i 3 Dn .oixn ’03 nmnm man mon nx pomi nonnn nx pmoo pnyn 
nix'ivn nx mp no? 3 pnoo puiuion pom .P mipio non pioP lonoo noijj 
■jiy 7 n iiqq rnnmoi ,mxn no msans ,pnn no? B nopo m’lwm A nupo nnxn 

(’pa 4.5) .norin 


moi nxn .non ’is'7 Pnpon mx'7 orox m"p nmol nnpi -D’on pmo mmio . t 
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('pi 1) ?iooy mxno mom pnmn mnno nrxo .2 
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.nvii'7 ossd ii'aipa AB Txa rn .f=4cm “Pa? ppian -pixa? ma-ia na?py nnm .7 

.niN’xaa Toa’mo 1 raira m’xa nxaa?a Pa 



Cp] 2). A rmpw map Pa? naipa nx aa?n .x 
(’p3 2). B npppin map Pa? naipa ns aa?n .a 
('pi 2.5) ?fnn map pmx na .a 
(pi 3) .□•anpn pPna Diana? 't py pnn Pa? imap nx pmoa tiona? .p 

rnn nx rrnP a?’ lira nrxP .rnn Pa? naipa map na?pyn nmxa PapP o*m .n 
(pi 3 ) pnma?n pai ?~aP a?npn ’Pxaman pman map nr pmyp 
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Cj?j 2) ?D’Pn Pip maaxnn ’no .x .8 
('pi 2) ?no-nn maaxnn mai ,nna maaxnn via .3 
(’pi 2.5) ?naix nnpi ma .1 

’oops pan "pixP “i nxapp nr n'twsnan d’oPid ’up n’Viia i manna .p 
.n-mtpa nsawa pip mamaa yi moPisna pnx Pa .t = 0 yria 
□■’■’Pii mimaa myi am ,(Pann Pip pis imxa ampnyn) d'iw moPian ’iip 
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nnx m’ltP PtP □ 1 vup iaT vinaa nyaaxP m nap m moPisn aaya iat nx pPn 
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djkh rnmn rto amn in mirn niwo ,’pDix toiya totoan m nun ,nmtonn 

•nuip ntoiaa am nr pna nuaa .a xm 
. a, g, L : D’ura 


.3 



' 1U “ Iini nuip ntoiaa to iiman pm nmm nun to nsrunn nixnrn min (x 


T - 2k, 


L •cos a 


g 


(to 8) 


.inns pai -p ax ?’psix ’toi/a 7tooa to iavp n®sx nurnr nnma ton axn (n 
(to 5) ?D”p 1 ? nans ntoiaa to to nmuirn nnmanip ’xmn na -x '7 ax 

?ntoiaan imxn ’ton n’tonn mipto nnna nun to h nnun nxn (j 

(to 4 ) .pai 

a n”Don nun axn ,nmnnn nmxn nmon mr pnx am npu ax (- 
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(>p] 2 ) .n’Dim ’i© nmsa 7© nmrpn mmxn .1 
('pi 2) .D’smn ’ 3 © nnsa 7© mxnnn mmim .2 
('pi 2) .□miin ’i© nmsa 7© nnn .3 


asan 

,1 

* 

.1 


132 









rn nx R □dtdi i ovn .pd' 1 ? 7ixq ii^o q’idq n 3 p 3313 pppy i^p 5 

.T xin rii^n nspnn pwa .p -p nwi 
. T,p ,R :n’3iru 



CP39) 


pT 2 = — 
G 


:^n3in .x 


8 = if I -R 


-b nnt£> 3 didh ’ 3 sP nnno 3 AR Pw paij/a 73137 nsixrup n 3 in 

('pa 9) 


.3 


.'3 Ti ?03 nwmv g Pu> -py mix 77a” 33137 ’jdP pya r nsw n3in .j 

CPJ 7) 


133 

























17 - 'VD i?"IS 
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('p] 2.5) .pmm&'P uppp mm nK pikp'p in' 1 ] moo mnnn pk dvopop |Q 0 .1 .o 
(’pi 1) .ppop ?-|ob py non man pk pikpp oo?ok dkp .2 

nnpan pmpn pmmp pk pwn .n«nsn» 60 cm bv pma? wm nx mp’nps .1 

('pi 2) .Pi 

nnK bo pimm dkp .dvok “2 po’-pp ntmyp bo? iv'pyn ’yon pk mopa . i 

: d’KPP DT’Sxana 


('pi 1) .ppop ?pi»m Vra (1) 
('pi l) .ppop ?mmn pip’pp (2) 
(’pi l) .ppop ?mmn bo? p’kpp pto (3) 
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jTTitf’a nx-iaa nni9 npana nxxvn pp .’nnpa nx npa -ixina a^ma .7 

.mznna ixiriaa mmiai ,A rmpn 
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(p] 2) .□D’pip’tp nx it non .0 mxn npa bw main nx □ , tinn 1 ? mom .a 
.40° bv min nx rip nswis m map nmma -xoa nrma ppm r .a 
m ' 1D ' 7 ^ >*™ n™* nxna apa 1 ? vr pnx'p orra a nmr irxa 
(p] 6 ) ? i p3ix n'Poaa p'pnm nxnana mrman ,ppn 
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-p 7nnn nx nniai ,nyiap nmpa'7 v oo'7x Pan 7y A ’aa’n nxpn nx nyp ra7n .8 
noai n7ya pann *?y ,B ,’7xayn inxp nx nanaa Kin pa nnx7 .’paw xmy 
xm i*7® pan -pixy nitna 7a7apna ,f=1.25Hz 7y mn’nna n’mrna rbiana 

. A=0.3m x’“ i7y nsrronm , A-=3.2m 
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(pj 5) ?yp 2 p 2 inms m 1 ? 737 21722 npnr m» «pn pr 222 .3 
(’PJ 5) ?yp 2 p 2 21722 ns ’psis pma 2rxn .7 
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,V 0 rrrfrnnn nrrnaa n'7y» ’373 iraw pnti m=0.5(kg) inoatt nia -2 
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ypnp'7 on’s , ’?x» , opan naian nxi V 0 n’rvannnn niTHtin nx nwn .x 

(’pi 7) .^an ran v'px 

?(D’Dnm o’snan ns nnpan) A mipan mr’a no .a 
Cp] 6) ?xyo 3 Kin ypnpp on’s nan nrxai ,it nmpas nnn mTna nx xxa 

5 % -s naop nnjrpn rranaxn t^xd ,epan nan nx awn .a 

('pa 6) nn’pnnnn nanya 


yyt> ry nmx piynm 


n'7KiP7 □’Wins omnan a'snan nx pnyn 


.n 


('pi 6) .ypipn =iian nras 
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xi, 11 lowam qnn fp ’toaon TP’nn mpa npsix noiPa py mia M woaiP tyij 
,nyi]nj]D pip pya'p y’iia xin w iv pun nx rrn'p now F, vdix ms 
(yum nxp) .rfna ’dpp nun nx piPian F 2 ’33x mp Vyis ip noua nvio 

f 2 



priD-p' iron ,F, pa ntppn nx Q’ptq noa ppp-pa o”iou rrno a’yxaa 
•I 1 ™ ni3n F 2 i’ 2 p , nyun no py xxau ^ii®p 



•Fi - M gMs - h s f 2 : nippn nx rrawi Plan ^ a^snsn mmp mxntpa awn .x 

CP3 8) 

. ( F) Pip Txn) ’PJxn Txn nx pmn n*un naip ,nmpjn my’tp ana . l .3 
(P ] 3) • 3!=3T! ?nxrn nmpin ’myip pip n’pxp’rsn nu/atpsn ’na 
? (F, pip -rxn) ’psixn rxn nx pmn pain nptp ,mipw ■hwp ana .2 
( ' p] 3) • 1 - Dn ? ™ Tn ™pan my’iP pip n’pxp’rsn myatpan ’na 

Cp 2 8) .M nun noa nxi ^ ’dddh -pp’nn mpa nx aipn .1 
.(nnsnn nxn ) noa ’sPd nnn f 2 man oysntp xpx noun mix nx n’yxaa .1 

(PJ 3) . jpaj ? f 2 pap f, pa -uppn nx nxn'p ntpy p-Q nrx 


F 2 



F >t 1 


Fl 


F U 


f 2 


*2 


f 2 
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oinn to ’i©n rap . 1 m mnx© am nxpP m©P m= 1 kg woa© lop nu .4 

iom© pbn ins *7127 ’ 3 ixn nuipn nxpP toa nxxain ,A nsnnp nnpa'P “iwp 

. R=2m 

« 7 ® nrvnan r =80(cm) iotti© ’psw ’Pwa ninn pi? m nun 

.( □’©"in nxn ) v=3m/s 


A 



,T 3 TPD na ,mnn ra) insmn nsa nun Py n’toisn roman Pn on rx - s 

('pi 3 ).(mix P’yna ’a 

('pi 8 ). N -man py nun p’ya in man nxi T oinn mrrnan nx n©n .n 

Cp 3 4 ) ?-mnna pro”© ’inn nun nx nmoP ©’ nn n’Pxa’ran nvonan ’na .a 

('pi 3 ) ?pin’in yam oim mrrnan rrnn no .i 
:T =20(N) xm mnn P© ’Pxa’opan pnnn© yii’ n^ -n 
('pi 3) ?m nnpan oinn ©nsi nn noun na .1 

('pi 4 ) ?uinn ynp” nvvna irxn .2 
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nxxain nmpia pxn mna ’lap p’ts?an naa?a py 7aiy m= 70 kg inoaa? onx .5 

G, R e , M e , m :D’imi .iPa? mwan ip 

I D 


i?,5P 12 m2 ™ ,7D 1TS 3 ’- D P x “ *wra aia’o Pa? mrnan iar nvnP -px na .x 

('P3 5) ?oax n’n’ ntia?an Pi? mxn 

('pj 4 ) ?a’aapn 7nx Pi? mia mm naa?an ox mia?an py onxn p ’w ma nrxa .a 
xin yn Paaa? pa ,’Piya PiPoaa pxn rnna a’ao in (telstar) m woaa? pp .j 

■PWJ *ma ’is pya? mnpi nmx pya xaai 
(’P- 3 3) -PM ?T”nPn yi ira nrxa (1 
(’pi 3) ?rrPn in pxn ana ’ia pya nan nrxa (2 
CP 3 3 ) ?rnPn Pa? mp’a?an mmnan ’na (3 
’Piyan PiPoan mix pwP noan nmx pya ’ia? imp pxn nna ’iaa mnPa?a .7 
D ’ rari ' 3 D,,,oa 2?J73 .iiiyxnn pnPn naiaP naian naiaa Pax pxn a’ao 

.□’i ,v nPn 

( Pi 4 ) ?ma?nnna max minx naa-maoPa x’n ma?nnnn dx (l 
nma>nnn ’na? Pa p parn n’n na -maoPx ma?nnn PapP n’n |n’i dx (2 

CPi 3) ?maiao 
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18 ni^sis - *»3tg ms 



n 7 Tin 112127200 pi ,oi’? 1 2p72i mix 7ix oiopx it 7ns it2 7*oo t*727oo 
n’pom T27722 15712 p72 70X7 pIp&'O 772102 A 'p32 13712 p72 70X71 ,771X2 
01?’>20 071T OX T 1 72700 7072 D372 722 .771X2 1721273 P0271 ,0 071P22 
.771X2 07*21270 071T 0X1 11p1270 772100 T27722 


32.5 

28.5 

23 

16 

8 

0 

(°) 037*120 r"*T 

75 

60 

45 

30 

15 

0 

(°) m- 2 ? sr. jrrtT 


07*21270 071T 0X1 Hipi270 77210 *27722 0V*120 071* OX D*12?700 717 ,720 .X 
('p] 2) .A 071p]2 07*2127 012707072 X7 371772 7300 .771X2 

127272177 772100 7127 07*21270 D7P72 OX 212707 7210 1*2 *737127 ,^072 *pi 21270 .2 

('P2 4) .0*p070 ’320 0712737 

71712737 127272127 772100 7127 07*21271 D7p72 OX 21270 ,0131370127 ^710 *2 737 -3 

('pi 4) .opooo 

('p2 2.5) ?D'7T2100 ’2127 1*2 71X0 7237722 (0’12*7p0 071T0) 71220 071T ’072 .7 


142 









D2n? ' 7D3 ° txb vzton .nnoaiira np’pDiNa ’io’j yyaa nrra .7 
™ ffwa on^iin ’iD’w i'7naa .poai npa Tirana ntyay ,yiap mmw nxia 
•loan py n'7apnan main naia tin D’ltiai ntpay 1 ? oyyn fa pman 
.n'papnar 1 maan 7U7 m rrnpn n' 77 }nn jin atyna a’a'pnn 

Ci751) .paj ?mrsa in Tirana - nu/wn aid ina .n 
r’loan nmin ’any D’:iru nran 3*7303 



('i 73 4 ) • ~ = ~ u-\ ntypn D”pna ’3 nton .a 

171N nxi .jrarran nayy nx uaa xyai, u -a m'7na l/m 7 ty rpa D oto tJ 

('pa 4 ) ,n'7<y apian 

n’n’ ma 7.1 Paw '7aa njirun ntyayna oyyn pma ni’n'7 fny na aryn .7 

CP7 2) ?oyyn 7ana 2 ’d 777 a 

pa7 .(naisn/nnar ,naiaa/n’ryaa) nrraan *?aa naapnan niaan nx i”dk .- 

(*pa 1.5) 
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-uvnn ssnsu? is ^ans yin ion ons oitnw is noim .min ns pnyn .s 

Cpj 4) .nan nnpi 

('p] 1.5) .p?a3 ?no“nn is nns s’n nann mipia d’dpish msssnn osn .a 
('pi 1.5 ) .pai ?nonn is nns s’n ninnsn nmpin D’o^isn msasnn osn .3 

y^iaty is ,pana yin non o'ms w oww is noim ,nwmn ns aw pnyn ~ 

('pi 3 ) .*ror nm ?ann D’ioa 

.□’DPis is iVnnw ’is? n’n ?ann isw asa *7 nan n -I’yos nsman syan .n 
('pi 2.5 ) ?n I’yoa □nsman □ , 07vsn 7w nnsisn mpa ,p ns ,ma 
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19 "isoa vraa 


mmnaa n*i>ya ’373 nmx m pm nnan rop 2213 ’ 


33 py ppy:ip nona 


V 0 n'pmiy mn'pnnn 

pp:oq y mpa Tx.pTn piy nnspjiDa nun ?tp laipa nx nxna msm n’ttnnn 
pp'] maaty (ypppn py) rrnpaa imnni n’pya ms nmnn nnnuy 73 

•Hm npnr yna -mia t=0 


y(m) 



(’PJ 3) 

Cp3 6) 
0i» 6) 

('P3 3) .pa] ? t=l5(s) 


? ‘inn mmna nosxna npnrn yna pr naa mays .k 
. ropn 3313 ns py nnysinn nnsn nnxn riK xya .3 
?inn Viy nmpnnnn inimna nmm na n 
y^P3 inn-nap nw t= 5 (s) yna innmmna axn .7 


.nn na nmxa pxn 1173 ns py nrn inn nx mpm 

ns pyiy nra Pra psn nra ns pyty mn yna vpx man nann axn . l 
CP3 3 ) .pa] ?V? mitt? ix ,naapp ,n3pn aaia 

yna iarn piy mxpnsa pxn mna ns py mn mpa Pty ampa pi 0010 .2 
.(ppian nynnn pn man nann pay px) ypnpa inn nyns pyi npnrn 


('p] 4) 
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trmnn noa ns mm .nnuaa t=0 yna m-inwa manna nnsinan nanyan .2 
. m 2 =4(kg), m, = 5 (kg), :mimniamn mma 7a nsi 



nmn 5 may pm 70 ? mxpnaa M inoaff *iwn 


nrima ns nsn» nr^ nmn 


nama nnai I'm lira .ireran *7® mnipsnn 



t(s) 


: nara»n reran 7a; mnwin nna/n 3 may 
('pi 3) .□■'Dima 7 ns 73 *?y onyvan mman ns *ountf .s 
/.p 3 5 ) .nyunn mxrwa ns dipi .3 

('pi 5) .Q’oma nnmnan nsi M ns nmn nmya non 
('pi 3) . 17 TO ns ataffi onma pai ?mr rm 7ipiy ma 7ys nr nrs 7> .7 
nuvtf v- nmina nmmnan asn .nansan reran ian p'7n nm s'7 nooran as .n 
mm na o’7ma naon-ia as ,yrra paa-tf? as ?3 T»oa iau?int^ nnmnana 

('pi 4) .(nnswna 7ns 7a ni‘7) nrom 

. m , moaw nun ra ‘7 M mono; nun ra no/pan omn snp’a t=3 (s) yma 
?mmnnn nmn 5 fmaa ireran lira ns nrw M moaw nun asn .i 
('pi 5) ?n' 7 nnnn mipia pnna nrsai ,yn nrsa -p as .sma pai -s’? as 
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™ wn mxp. * =1.5m mmxtp am nx P «? iwp m=l(kg) moaty pp 
.60° Km fra snsron imw ,ppn y^ novo Vw 0 ,-mp* y Dp m 
.(C 'p]) nmnn rrnp* anna ] m Mown im mnn od™ n^rnn irma 

.naiyon ay yaaa xxaj -inn myon *|pna pan 


.3 




(PJ 6). m ppm omnw -asp ym rrnman nK ntsm ,k 
(p: 7). na ppm Dinniy mnx yn aim nmman nx nam .n 
(Vj 7) ? DC DS 30° TO m,T 1SV Dlnn -, ra= 3nDn nmra TO TOra no .j 

('Pi 5) .D 'pn Dina nmman nx nom .n 


147 







a mntn rrrm msp nna t?sw ™ naixp n^isra wuna »a PP mn - 4 
.□nviT Yirnn mm3 73 . (nnznn nsn) mn’on n v i'n omn 



.mai do ns rn to t 7 mo-n trim 7s irtsisi mrran 75 7o mom m (1).« 

(•pa 5) .m3 '*73 ’rsraa ’» rs (2) 

:n -inn nsnan ns nwaipn nimwan ™ ns avo*? na pum pirn vbt>vt\ .3 
Cp 3 5) .^xn pv37 nns nsiwai ’^mn pro^ nns mown 

>?© nsmnn wa nan ns nmraa son .© ,mrm iv mmnm nrpnan nnra a 

(’pi 5 ) .(D’wnn nsn) h ,mnn 

: -pa nxxiro nsn ,mup rnmnin nrpnan ’n^a nn’oa . 7 
Cp] 3 ) .pa:. nan«r s‘7 h is ,7nr h ,pp’ h 
: ns nu;n H = 20cm , a = 30° : pm nws3 ,nnypn linn n mnn .n 
rpa 4 ) .mnn ^ rnmnin mmnan (l) 

c M 3 ) .mnn nsnan to mnpn nrpnan (2) 
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•8M inoai 4R xin 2 aaia to lorn .M inoai R 


xm l aaia to lorn .5 
• R, M, G pavu 



('P 2 5) ?D’aaian w nns’ss pa (p,/p 2 ) orrn ina .x 
(i?3 5) ‘toaaian at? as to (g,/g 2 ) 7aian nixisn pa orrn ina .2 
to (V,/V 2 )orrn ina .tows totoaa pa* aaio craaiana nnx to to ns 1 ? anp .a 

('to 5) ?oa’a*n aw nm a 
aaian as toa 4R naum ,m inoaw pi* aaio pwxm aaian as toa R naaa 

•m inoa^ .70a pi* aaio awn 


.7 


('to 5 ) ?ca-ato a® to (T,/T 2 ) mrnan aar ra on’n ina (1 
(to 5) !pto ?atop to to 1 ton pmn top 1 to nas* pa oxn (2 
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1 9 - pit ins 


. nrw3 man B-iA mnpaa . MN mmima nxna nxna k mttnn .6 
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n nnznn 


x nnznn 


Cp3 4) .nnynn man nx nun*? Aa ,ia nay? onx ainn" nx iao .n 
? nxnaa mspnwa pw ■’aa mninn nvian pa pnnan na .a 
(’pa 2) (10cm mna nsawa 7a) 

('a munn nxn).ruwKnn nxaa 1 ? ana LK naoia nxna cra^a 


IDix nx naon .B -a nann msan ru nvian 3 nsm A-a nann mwn 
B-a nxnn ,nw Tip *w pnna mnn m-ianna nnx pa *w nmnxivn 

(’pa 3). A ITT mnrmai mxnaa m$ma 


.A 


(a n^-in nxn) .MN nxna’7 ’vapaa LK nxnan nx opvm a 


(’pa 3 ) .mxna'7 mampn B 7 P mvann 4 7 W laip'a nx >ap 


MN nxaan w vaw nrx» 


nmwn mam 'tw nmnxivn law nx nan. i 


.n 


. a pm mmmai mxnaa nv?na B -a nxnn 


,mx ’nnp 7 w p'7na nntya 


Cp31-5) 
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ru ,.i 7 j v osix 3 T^n ,mn ,37133 3 ts >727 mi ,337273 rasia x a'^nro . 7 


]ji 2 nan nsisn fin ,ntran ’r bv msun ,a’B' ,pnn 'tv 31373 ,ab ,7x13 
»"o 5 'tv prra xm D’ttnra mra 73 'tv 17^3 77ik 
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.□-npn 1733 didto ’r 71 ? rnn 'tv mini ntap ,dix 3X pmm oo7u? .1 .x 
ii^xn T3737 rmim ,nma 373127 ,(A) 7 mn 3*3133 ,p p 33-10 .2 


CP 3 5 ) .331*3 ■py 7^ 

(pi 2) .333*127 nx 3t2?m 3^7273 ~p13 -pnx nx x*3 .3 


CP 3 2 ) -~ n ™2 31373 nx 31X77 71273X 12333? ,7iixn 3X m33 




73 73X1 ,33>7277 7133 f3 ,7133 ’237 71X7 DIOX 317 Q’3’*3 337273 331X3 


.(3 Q’3?73 3X7) 7133 ’713X3 7X 71X7 013X3 3173 3X Q’7’3273 
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.mna ’ao'Px 'ann Tnx'7 i , a , 7 'ixnvm vi mrna ^ .8 
.]nrri 7a? rraspnaa ,B pann nap W y pnynn ns mxa n n'^7i7 
^ nwpman ^nnna yap py mmwn nmpsn Pa? nwynn nx 3 QV ' znri 
. nrff) jrasa ,x ,mpan tx .(A Pnnn nxpP y’an Pana? ’3 dP) moa srna ,m£»H 



Pan jm ,nmnn ,“liman i*t .nsrroan :nx q, P , r nwxata wan .x 

('pi 5) .nrpnam 


hk irrn raPnn ,awnn anwm Pan ins ny Tiyuw "ins mo’sn .a 
.nynuran nnwm 4nPna nvrrna nyan Pax ,B Pnnn nxp 
mTnam Pan -pix ,nmnn .mrnan i»r :m q , p, r nisnrasa wan 

Cpj 4) .nyan trPapnan 


^sawn Pnnn nap nx n^a . nan ,Pp ,nna :o’yap nun*?®- ma'yn Pan lirin .a 

nSm v'py "irm man 



:D , D l ?iDn nyun vivo nxi Pnnn mis nx ianna? 
('ps 2) .7pn PnnP nay oPiana; nnxP Ta .1 
('pa 1.5) .man PnnP nay 7pn Pnnna oPisna? nnxP "'a .2 
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20 nsoa maa 


’3vn nrm pra .pm to rrapnaa pn to iaipp nx nxnQn mu pm 

x(m) 



('pi 3) nyun nx otoaa inji .x 
C p3 3) (l11 ’ D1 ’ 7 ™) ™iiwnn mw 2 Dina man niTna nx a®n .a 
(pi 3) •minin'? mnc’xm nmn 8 mna nyxiaan niTnan nx awn u 
Cp: 3) .ironin'? nra»21 mna mm mpa nx a urn .i 
mna ipn»n nxi ,(?irai bin) ironin'? nno? 25 Dina pun mama nx aum .n 


v k j . iJiJ/iJii/ nrjtf/ zj 


nmm nrm pra .pm to rrapnaa nnx nu to mm-ra nx nxnan «pi m 

v(m/sec) 
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n31 a mrna n«B ™ .raw proa V 0 =200(m/s) V® iffmaa san own .2 
(nnnn run). nmiaa xxaan pro 2 nsnis nxxDn .ypop'T ^ 320m ?® 
,mn®a nrx oauan mmnara ram .nxxsn rsmito Tiixn nrmnn nx ram 



320(m) 



mi® mnn tf?ip®n nmmna 7®X2 nsssn Ksa’n vpnpp *?»a onua nay .« 

('pi 8) ? 206.15m/sec -*? nYnia 

Cpi 4) ? proa nxxsn -ns ]aT nay mays .2 

(•pi 4) ?rmsn "inn® sna patf? oioan pa ’P^*" P*™ 71 nin n?3 •* 

('pa 4) ? (Tirol ptu) proa nnyras yro nxxsn mama ma .t 

.oibtstt -asV psunxi tj 3 mi®a arcana nxxan "non® sna .n 
7® nrcxaTan irnnan nvrf? nans nai ,nan ora 1 ® pro nrm "pox na 
(-pi 5) ?pian yaan nxxsn o®xa pr~2 orcaa yas* nan® 02 ora ®n 
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TWa 71? 17] m WOOtP ryu .3 
.a rrnro mi z?n k>hp» 
a v oin 'w myxoxa mtyp ryun 
px ni’ttVa nip mo omron 

• itl OnoOitf D’SD 13 O’DIA ’3^ 

(x D’ttnn nxn) 
g ,m ,a :o’3im 


( Pj 5) •(i'ivoi Vra) ? n’swio nnx 70 nxixn ’no 


.ammno 7nx 7oo nmmon nx xyo 


CP3 5) 

n'mn pro fiom nm ox mop ix n'773 nrrm ammo nmmon oxr 

5 ) ! P»3 ?D’S13,nO 7HN 

^ nww 13 » n,,? Ka®n noon oipoo rrbrb me M, pn ^ moo mo 
(P J 5) (3 O’unn nxn) ? nmop mimoo noo ’d'7d m 3 1 notion 

•M, noo omm mom noon mpom iwxnn noso 5 ? nonvon nx amino 
>svjon ntmon n'ni/oo m3’ mmn hvv rpntp moo nons? mm'7 pmo no 

( ' pJ 5) 0 o’snn nN*n) ? nyiop nmmoo 


.K 


.7 


.n 
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. h itoiw ,p^n srawa nura rhvm -nnwa m=0.1kg mow lap nia -4 
D, C, B, A nvnpan . R=2m norm rr^asa tfroa’? oca *pn 
.-pyn men n*?asan tfroan .(’oato ’paw) °’™pn n ^i ?3 nwsM 

.10m/sec irn£ni!2anian , wimTna®snT 



:sy» 

(•pi 5 ) ?pfan mmw h nma nrxa k 

('pi 5) ? A 'pan rfroan *?y V^aa t yianw (rn’O'i ptu) mon ma .n 

Cpj 5 ) ? b 'pan nian *?y Vansn envoi *7Tia) Ivpwn mo n ™ 

n’VT “isv nV>s ivonn orrm , E nnp:a nbipwn nxixnn pro ns sxs .~t 

('pa 5). nasn ny 60° 



Cpa 5) ?V?pw»» 3 ’D Vnan 
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. M wo»b? m mia pin ’pdix mlro Itp mvm nxina cnnnD .5 
m moot? ion -in lx nW» tdo imn Din nnnwxo nwp 
• avinrQ ixiddd v 0 nlnw irnlnnn nrrna rfnp» rcnj»n 

• V 0 , M, g, m : nmm 



CP^ 6 ) ? rcnsan nsixn np .x 

4 ) ? oms mrrnan pid .2 

CPJ 5 ) ?JT»ri riDiyan nssr-n pr hm imi n 


IK map Jtm mm man -iraP (oPman mm) mason raw, qk- .a 
(Pi 5) .pal ?n’snn nnrra -jap remap nn”nip up n„s> 

?,ra,m Pa iPnnn m tooip nun TO ,'Px s pv p Psa ’man reran ,no ,n 


Cm 5 ) 


157 




















2Q a^vi nptasiK - ^ i^B 

F Vyn rowan nx ormpoi diV’X mV Vs nipw n ’ TOyn nrn n ™ ' 6 
p y nwn lip Vw nsrwn nmpi nx d’iooo .nmV mx TP ^’ nn 7 " 

.(x n’unn) mrsn mV 

TP nmx ’T-Vs mV’xn m'p nx unpn .oiV’xn mVa namn nx inw ou?xd 
.(3 munn) mV’xn mV Vi? nsnsn nmpi nx iwo aiwi mx 
_ a " 0 1.5 rrn rnrnyn mV Vi? nsrsan nvnpi mu? pa pnnon m Vapnn 
a"o 1 xm namn nam ,nV?sa 70 xm ns’isn mu m Tina 



Cp 3 6) .mpwn nomn Vw nmawn mpo nx au?n .x 
Cp] 2 ) .ryipwn nomn Tina yuan mxn nmmo nx awri .3 
nm -3 nnawi npVnai ,np' 7 nn nmmo ,mwVa maiar mVa nxaran mx TP •* 
.mv xm mawan TPn raV mrman Tpn pa nmrn . 34° Vw 
('pi 2.5) ?n’3i3T3 ]ipr\ nyiD rrm irxa (1 
('pi 2 ) ?maiaTn Vu? nmawn mpa mo (2 
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^ 1nia7 n73pnai ^™ 11p » (nnTDai mrana) maw mro a^xa .7 
' irraTl " 1 ‘ lxn ' l1p !2 anna *)T3 anrsian owwn .mn 
. 3-s nwtnna ~nx 7a may .a"o 5 mr’a nxawa Va 




p] 3 ^ .nvnsn aipa nx xya .a 

,?J 2 ^ .ntmn w ipian pma nx xya .a 

(,p: 2) N ra n”:vn ^na nx t’x .7 

(,?Jl) .pa: ?mep ran xm navra mai nxn (1 .n 

C p] ^ ?rw»& mai 1 ? navra ma-r ra aaann na (2 

,nana mart ,mra nxaaa itapnan ,nai 7 a nun m man na (3 

?nan»a nVapnan 
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,-yop nmpaV poVk Van VtP A mm nspn ns nwp TaVn ,nrawa wn .8 
^ 3 ,’Vsnwn msp ns naian sin pa nns'7 .-pms smw 1= ?ann ns nmm 
nrnpan Vw crpnynn ns amn a nmnn jnnitt nyuna naan nVyn Vann 
srm Vana; -asV) anoa yana V® nmpaisa ,Vannn yap Vy niawn 

.nra’ yaatn ,x ,mpan ts .(A Vann nspV 


jap 70 ? rrapaiss ,B Vann nsp Vo? y pnynn ns ran s urnm 



(’P3 4-5) .Vana Van niuwsnn Vw nrrnnn ns awm ,Van nymyn ns s*a .s 

ns man rnVnn ,n’sann nmsai Van mis ay "pyaw nns ncnaa .a 

,n-npn Van -pisn 3 p Vina Vapnnn Van pms ayan Vns ,B nann nsp 

.nmipn nynttfnnn 3 ’a nVina nynwnai 


,nT ro’aa Vann yap Vy mawn nrnpan Vo? crpnynn Vo; nna aano 
(’pa 4) .(A na:pV inyan m»V) anon yan may ,mpnn V® nmpaina 


Van rnsV m nsnpV nr owanan amVia w nmnn a munna .a 
.Timon nxawn M mmnan sn o-oVisna nns Va .t = 0 yana naoV s 


f 1 J' 






ID 
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n 

► 


































































































x \ 









^ U'W IJ1 

_1_1—1— 

L 

-u- 


L 





. 


1 I — _ I —— \ ——^^ ^^^^— 1 

sana Vann aso ns asn nns manna *trcrann M innamaa aano 

(’pa 4) .naan .t = 6s yana Vann asa ns axn my tronnai ,t =4s 
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nano 

T^nn nvn 


>ipnn>a niNnw 

^'tt> 5 iw no-a niuari rm>m:? non: 

654 ,653 ,652 ,917553 ,917554 ,917555 ,98 ,36541 ,917521 ,917531 ’TO 

(t"t>\yn VP 3 i>nn) 


pin 

□irm^ 7 iqv 

□^u’un D^mp 2 

mi>mn \yi-p3 3 

nrnm pn c>n\yp 5 

nPDDno mNnuu 6 

nt> 3 i vs/own Dmvypn d>jiii3 
DDt?n UD1D7 Dmvypn □'otn: 

□HDN D>£tt>N1 D>p>p^n t?\y J11TOH 


mNntm 

np^DD 

nwnanupbN 
mini mnp 
mny^ nr>iP>vD 
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11111331 ynpn m 3 mttv 
W = F x Ax = FcosGAs As = IAxI IWM 


E k =4 mv ' : 


n’onp nmiN 


(rnK m\y) Jin3i3 ji*n’hioi9 h’iun 


IL = msh 

U 


(U c (h = 0)=0) 


U sp = -^k(Afi) : 


TPODiW Tl’PN’lilVllO n>J13N 
(U = 0 ’131 3303) 

sp 


W . = AE. 

rW?i:> k 


mnON-rrrav \?<oy;d 


W 


□navJ»Nbn mniDn bipw nunv 
(ribbiD n>5D» n>)i3K - E) 

= AE 


P = 


AW 

At 


Vii'lOQ PDUH 


yoni 


i-/ 


Fdt 


7 = FAt 
p = mv 


J » 13 = a p 


nonwn rvo bw Hpnft 

vup rro bw <ipnn 
von 

yon-^pnE nntno 


von nmvy 

m A v A + m B v B = m A u A 4- m B u B 


jrnoo-Tn jroubN mwoonra 
v A -v B = -(u A -u B ) 


>bNl>N tt b\V blltt 


n nbipbiD bw nyonoan n>oo r pn nmoNn 


E k = |kT 


>bNT 


ip *piNb nyion - np>v>*rp 


dx 

dt 


TPyn nvvntt 


a = 


dv 

dt 


jnyon n^oNn 


nonNn-nriw nvion 


v = v Q + at 


X = X 0 + v 0 t+ 2 ar 
v„ + v 

X = X„ + —J t 

"' = V„ ; + 2a(x - x ) 


A * on’3 B 'tv nnma 


V = V — V 

B.A B A 


np’Qj’'! 


W = Ill 2 


Pp\yo 


F = k A fi (’ooiw ni3 inn) pm pin 


f < u N 

s r s 


f k = F k N 


-pD>n niD bin 

>\po^p 


ZF = ma 


m 

p= v 


•povo bvy n\yn pinn 


ioin nifnsjs 


pot?ni n>)UN ,rmay 


bv x i-pnNb von bv n^wvon ni'ov 
mnDi voapn F niD >-n 


W= / F x 


dx 
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= -coAsin (cot + 0) 


v = ± COV A 2 -x 2 
a = - co 2 Acos (cot + < 
a = - co : x 


mmnn 




T = 2jt /f 

inncn im 


(tpdojib) nunvya nbmoo 



i>ap bo ’o*on pinn 

F = G m ‘ ™ 2 
r- 

ni’non no bio 

U — GMm 

G r 

DH310 n*NO»013 HOTON 
(U c (r->«>) = 0) 


c _ GMm 
2r 


E = — 


GMm 


^*0 >*003 pi* bO nOUN 
-_ U G 

_ ~2~ mopp 

nbbiD 


rn>3D mvy 


p\ - NkT *bNT>N n b\y 


riNriyya 


np^DPiioinn bvy iivyNin pinn 
AU = Q + W 


mnnna rmnjn 


co = 2nf = y- 


n*b>y>3 nvun 


- A0 

(0F ^ ~£T riv^'inn rmn jmmo 


(rpbNHi) mbuDno:* h^inji 

a R = "7" = co 2 r 

rPTP'm mmnm mnp mmno pn -i\ypn 
v = cor 


nuivyo Wynn nviifi 


cx = ma 

“=/I 


nvi:nn jiN'nvyn 


x - A cos(cot + 0) lot-mpo nnuu 




pvo mb n> by mmn >b>D\yn m\y bTO 

E= — 


2eo 


£<, = 


47ik 


V=k# 


>rmpj ^0)0 zpnt? >b£\yn bN^mo 
r (U K (r— >oo) = 0) 


IVud b\y n>bn\yn r^bN^uiD h^um 
= QV _ >rmp.) 


u = |qv 


1*0 pbio bo n>)ijN 


np’ooonop>N 

F=k^4 I 

r 

(P’ia) i*ip pin 

k = ' 
4ne o 


E = 1 

q 

>bDvyn myy 

’mipi ivoo 3>3o >bnon m\y bio 

E = k4 
r 
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top npn£a wi nnn 


V =V 0 e'*c 


ni\y 


mwa )yvn !?v twisn ma !?to 

F = qvB sina 


rnwa om nw'O ^y ^y'lan ma 'yv\y 

F = I<B sina 

•>om 

□Pr>ri pa “piN rmm^ man tm) 

F _|W: 

C 2rc d 

□*>^apQ ooiin 

§- = 210- 7 

T-m 

A 


i\ 33)0 mo ini) 

r _m 

B_ 2rcr 

■j tiki -i\y> inn duo 

R=u H 

K 2R 

pi iinyn iniro moo 


(noop N "3 R orm 2y3) 

ronN noiino pm 


(irons N -i L pm ni>ya) 


mYJIE tt"ZO 


(j) B = BAcosa now tvt qo\y 

rrcMKfc ni\yn pa mmn - a 


£ = - N 


d^B 

dt 


mvno q m nd 


8 _ v /- b !rna mvno o m nd 

rnmnn!? as*on pvan !?y >rin ’wn - t L 

\\VD2 HTOfl non - B 

nyunn 


Winoa munn D"ND 
£ = —NBAco cos(cot+(J)) 


8. " N„ 




1 C-^ 

^'cppn rm)n 

r _ e « £ r A 

| e “ d 

mnii> iap i>o im’p 

v ab = v a -v b 

^yyv n nno 

!np mm!? pa Pnownn mvyn !rm 

e _^ab 

d 

1 U = -jCV; B 

pyo !?ap t?\y nmw 


tnp\y tna>p 

1 = ]T_L -non ona'inan o^np !?w 

C T 

C = IC trapoa □‘nainon o^ap !?\y 


>bttvm oat 


dq 

dt 


>yn am 


V a b = R! 


□in p'in 


R = p- 


y>ri 5v jrrmnn 


R,. = IR 


n!np\y jrrmnn 
moa Dnmnon dh)3 !?w 


X = yi >apoa onarnon o>to 
R T R, 


W^ B = V B It 


>t?ovynn oatri rmay 


P = V , B ! 


paun 


V ab = e — rl 


□•>pin nno 


le = HR 


11 = 0 


'yirO'Vp ’pm 


V AB = £IR-Se 


Pawn inyaa nna 


i = I n e RC 


inp nnvon ’vn on 
inp’tsa ik 


53p nnvun ’yn nno 


V. = e(l-e Rt ) 
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^ph ~ + ® 

DpDN 

1’VUni OltfND 

^ V » r " = n A 

"inn mmn 

E Ph=|E f -Ei| 


E =-Bl 
n 2 

1»’D muN3 nmiN mm 
(U =0) 

D 27c 2 k 2 m e e 4 
R —h 2 

m.e 4 

= s4h ! = 13 - 6eV 

ynoppNn b\y onmon D>bii?ran >pvn 

<-„ = r,n 2 

P’ori D1UN3 

r - h " 

1 47C 2 m c ke 2 

0.529 A 

X = ^-=h 

mv p 

”ro-rn nnpu 

AxAp > ■—- 
1 4k 

mNinn-^N ynpy 

AE = Amc : 

n>n:N-nuD rni»p\y 


dN 

dt 


= -XN 


n’upNim npn ^ n 3 , VT 
rown vup - X 


N = N n e' x ' 


R = A.N n>Dp«im upo by mp’vo 

Cn2 


T - 
J I/2~ X 


□^nn n>*nn pt 


JV'wano np’oaiN 

n | sine, =n ; siiie, bjo pm | 

i + I_l \ 

u + v ~ f nwrvn nnDU 

H i | v | 

m _ H 0 Fu~T Tmip nbun j 

C = — 1 

f n\rry nmiy 

o»*yijanopbNi o*’jaa o>b> 

v = ^ nnno bj mmno 

sin0, n 1 v 1 

sinO, ~ Tiy = m>n\yn pin 

Q’iwp I’mupvy imm imy bi 1 

fi = n| 

mmpa >wn mmNTirn Dimppo mp 
Mia iiw (umi) 

sine n = ^ = n J 

nmpD mD3NnrD diq^>q >*np 

vdio nw 

rJ-<» 4>l 

AX X 

L ~ d «n> nntm 

na’py inou ni33Rnn3 oimppo mp j 
sin6 n = n^ = nN*X 

P7D3 D£)pV3 ^1p 1 

sin0 = T J1 = n — 
n L „ w 

E ph = PU'ID t7\y mnjN 

E(eV) = M. 1240_ 

A.(a) A.(nm) 
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nnyta 


: >3W ttto iv nwpn 


t>vy nv^pn 

l * ■> 


\ =s x + v At 

A n+l n n 

V. = X „ + V n At + l a n At ' 

1 


V ~V + ci At 

n+1 n n 

V n + l~ V n + l( a n + a n+ l) At 




o»r>ra o>yiap 

™>nn7 owowm .vvph >iwn pinna 71™ pma vmvm D’ynpn ou» 


•py 

niT>n> 

)WV 

yupn D\y 

1.38 • 10- 23 

JK- 1 

k 

ia^7i3 yap 

6.67- 10'" 

N ■ rrf • kg ' 

G 

n>^o>3“i>n yup 

9 • 10" 

N • m 2 * C”“ 

k 

yitnp pma Dipnn 

3 • 10 s 

-i 

m * s 

c 

pnzi iwn nr I’nfc 

1.257 • 10" 

H • m" 1 

Hn 

pnn rmtmwKno 

8.85 • 10''' 

F • m 1 

£ n 

pnn jiinop!?NH 

L 60 • 10 19 

c 

e 

inophNn ivuo 

6.63 • 10 u 

4.14- 10 15 

J-s 

eV • s 

h 

pw7o yap 

9.11 ■ 10' 1 

kg 

m 

_^- 

'I'nop^K DTO 

1.67- 10' :7 

kg 

m 

p 

yiuno jito 

1.67 • 10 " 7 

kg 

m 

n 

ynv^u nun 

6.02- ICP 

mol" 1 

1 N, 

vnvaN ynp | 
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fll'pfvn MMVD 


nnv 

ia>t> 


j 

oim piop^N 

eV 

v'jv ynupbN p>b>jo 

MeV 

D1 

W 

blD 

mol 

oi>to 

°C 

V^P mbvQ 

K 

V^P ( 

C 


nnv 


no 

F 

10QN 

A 

□IN 

Q 

Dim 

V 

n^uu 

T 

njn 

H 

>pn 

Hz 

i?pDD 

Pa 


D 7 *rv 

lam 

1 D )3 

m 

DiptajN 

A 

□Tni?>p 

k g 

D*U 

g r 

mmoN nra rmm 

u 

nmvy 

s 

nyy 

h 

PD 1>3 

-- 

N 

_ 


niT»n» on\yp 


nnuN 
leV= 1.6- 10 _I9 J 

I macnnoN = 1.01 • 10 s -£L 
m- 

vv&x rn^p m^nn nw 

t r = T K -273 


TTIN 

lA= I 0 -'°m 

1 nm = 1 O ' 9 m 

npp 

1 u = 931.494^^ = j .66 • 10~ 27 kg 


yjn 

1^ = 1.87-10-2'^ 


rivwttnia niNntm 


^7lR 3 

imd no: 



sin 0 =s tg 0 

mvp T)V mi? 

27iR 

<p>n 

sin 0 ^ 0 


JlR 2 

inpy now 

□?:N?n:3 rmop mmri? 

4ttR : 

“mo >:o now 
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m>ai vnvi onivipn o*3in3 


ntno i»t 

(niooO 

Win 

(m) 

wm 

(m) 

nvn 

(kg) 




6.96 x 10 s 

1.99 x 10 30 

WDW 

27.3 

3.84 x 10 8 

1.74 x 10 6 

7.35 x 10 22 

n*r> 


nabn > 22)02 om\ypn o^ijm 


■mno lot 

(oo\y) 

uvm 

(10 6 km) 

W*Ti 

(10 6 m) 

7IOO 

(10 24 kg) 

roi> 33i3 

0.2408 

57.9 

2.44 

0.330 

(Mercury) non 3313 

0.6152 

108.2 

6.05 

4.869 

(Venus) mu 

1.00 

149.6 

6.38 

5.974 

(Earth) yiN 

1.881 

227.9 

3.4 

0.642 

(Mars) o’TNO 

11.86 

778.3 

71.4 

1899.1 

(Jupiter) pi* 

29.46 

1427.0 

60.0 

568.6 

(Saturn) ’NJi3\y 

84.01 

2871.0 

26.1 

86.98 

(Uranus) oiniN 

164.8 

4497.1 

24.3 

103 

(Neptun) y\\D5) 


□hhk o’oiw'i D’p’pl?n !?vy mr>)on 


MeV 

^ -2 nwn 

C“ 

u"i nwn 

irpimTi 

0.511 

0.000549 

ynOptW 

938.272 

1.007276 

puns 

939.566 

1.008665 

ywo 


u'2 nvnn 

oittNn 

1.007825 

'H )KPO 

2.014101 

2 H ov“id>vt 

4.00260 

J He Di’^n 

7.01601 

7 Li dvji^ 

12.00000 

12 C innD 










































































































l*p» 


25,57,65,81,89,97,105,113,129,153 ipn ni 


njrun 


1,9,17,33,49,73,145 imm np’nr 

26,41,66,74,82,106,121,137,154 :n’p DW npnr 
rirara ’pin 

10,18,27,29,34,42,50,51,58,67,75,83,90,93,98,107,114,122,130, 

139,146,155,157 

35,43,53,59,84,91,101,115,138 :n^"iixi nnas 

nsrun 

U 2,13,20,28,37,44,69,77,85,100,109,123,131,132,140,147,148,156 
3,11,19,21,36,45,52,60,68,76,92,99,108,116,124 :wm rpna 
5,61,117,125,133,141,149 :n7’nD 
5,38,46,70,78,81,94,110,126,135,150 mm mm ,7 
14,22,30,54,62,95,102,118,142,158,148 mmm-w 


:mt^7S7 


7,15,23,31,39,47,56,63,71,79,82,103,111,119,127,134,143,151, 


159 


:D”7QD 7n D’^A 

8,16,24,32,40,48,56,64,72,80,83,96,104,112,120,128,136,144,152,160 
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1 i30?a inaa - maittm 
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2-ibd? 3 maa - maian 



T 0.5gsina , a=0.5gsina .7 x '7 .a ,a=30° 'a -1 '3 .3 5 m/sec 2 , x 


□ 


2 -i 1 S’j? 7 n 7 (2 in -1 WA" 01707312? ( 1 4 32 J .3 q x 

(3 P7I7) 4.24 m/sec , (2 -1 1 ci’jrtn) 5.83 m/sec .n 6.78m .7 


m 


6 - C 'pi, 4 - A >] ,n 


' 4J .A 7.96 m/sec 2 .3 53° .x 


13 


4N (2 2.738m/sec (1 .7 g=9.8m/s .A 


m 


.(iTmx runs) pmj '7 7 : 1 x 0 ,i mm 331 x 7 aw xti '3 (2 o c 


(1 .3 


.P’tPP7 3A1X0.7 om 771X7 TO XVI ’3 ,X 7 (1 .A 
.ra’ioa rrn ?7 bvn mim mrnn vr ,x '7 (2 

•X7,1.875-1 O s m/s (1 .- 38.61°.7 


H 
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3 nsna maa - mamyn 



T 2 =6N , Ti=8N M A =2kg,M B =lkg.2 M c -0-5kg -S | 2 


a(msec 2 ) 

Uj vv 

4.4kg*m/sec .yarn ’W 1 ? mw npnan.K 
u : =-4m/sec, ui=-12m/sec .2 

.7 ,nrvp nrop fpou rrorp htuk ,K7 

L 

i 

1\ 1 / 2 tfsec) 


-22 

IV 




f 

.nVisan noan (2 /nr irrnu? (1.7 P’ 537732 372538 - 2 

L 

it 

mg 

.2 ’D ,nspaw msn (3 .2’s ,nxpaw ms- (2 0.3 (l. ' 

.itottit ditto nmn (4 



2 i 

MV 3 Mk' 0 ~ ^ MF 0 ^ n Vo >13inaw e^uq jvoo'?s swam .2 .mao'?s .s 
4 2 ~ 2 _ 

,36cm ,1.052cm ^ ,1.36cm, 2.72cm .3 ,1.36cm. 4.155cm .x| 6 

.yop n”3W(2 .namn ’znvm ,nmaiz?n mpaa ,nr»n n-nn :mr?n nnonn nr a (1 - 


.apian pmi (2 .ipian pnn (1.«I 7 

■_—,^-r n» tin?* rrmnb H .1 


15 cm ^ 1 /f .3 ^ 

' .loan ^ nrnan mm ns ’npVi nrrara nmaan ns risa P’mn7 (l ‘ 
.■7piftn prrrf? nrutf ionnn nrcnyn i?m» 

.ms ana 7apm loan 75? .na'7v: mrnnw iv nwTJ 1 ? nmm ns anpa (2 
.apian prrn'7 mis? mz?- 5 ?na nmaan pma 


.om-an niawann irroa cm imnn -p-pmn - -ms mia .a rfrsm 5/5 ^n .s | 8 
omsn motPQnn iiva 1 ? asm D’5?3 namn ’p P 7n ■ 2rrn 0/13 
4 m/s - aaaa 8 m/s - 7na .3 rax rxav .2 7m . 1 .s 
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4 isoa insa - manz?n 


18m, 6m .x 

E 

4m/sec 2 .2 


80.53° ,12.16m/sec .: 


-1.33m/sec 2 .7 


rnn (3 VrW 2 nmrxWl .n 



El 


nrmn .x 

■Vn-QG' figR .2 

6g .: 

2.5 R .7 

N c =3mg( 1 -cosa), N B =6mg ,n 



x,=101+5^/2 

TI 

.X 

X2= 

=2000+20t+2t 2 



vi=10+5t 



v 2 =2(H4t 

lOsec 

.A 


74sec 

.7 

64.77sec. 81.41 sec 

.n 

v(msec) 

380 

.7 


316 

A 



f \ 

74 t(sec) 



0.4m .x 
6N .2 
-5m/sec 2 .: 
0 .- 
0.66m .“ 


TB 


43.2 N .x 
4.8 N .3 

35.2 N .: 
12.8 N .7 

•tv 3"nxi mVi? 1 ? (i ,n 
.raw nxixna tt (2 


E 


nnn p?i ams ram* mm ramra naiy -nwi .rmran oix tfr® rn .x 

;™ "Yj 3 n "' rnn nilTnia ’rip nranpn rmna 01217: 

” . .* * p - n 4 - 56 m * , n , awi pawns nnr pp papa.: 2.28 m .3 


0 



T 1/5=0.33 sec .2 15cm :'»n nw ,0.15mm : ban nma x 
■nrnny .2 Vwny .1 .n v=X-f=0.15-3=0.45 m/sec .3 
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5 -iso?: maa - mangr 



,80cm nxn nna ins ,s 

orra anv n'7vu rrma ,nsa»a mvns mans onap nsa ’ ns ' 1 Dro 

.anpn pnaaa amp? 

.rnnwa irs aixn ona 7W iVni .1 

.Vn mnnm ns- ana pa ysm pman .asaari nnrn proa tt nnan - 

.runtifa irK iwn oriD /Vfa .n 


.071371 V7inQ .rfrtfOW 573 3/3*1371 073371 3 

_jj jl3 n a»a aww annn o'nsn .2 .i-anna annn onan .1 .n 


n 


inv "Ip" nsQE’ri ,s 
0.75m ,1m :Vp .1 
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6 isd? 3 maa - wanwi 


a : = -5 m/sec 2 , a,=15 m/sec 2 .k | 2 
a 3 = - ] 0 m/sec 2 


V(m/s) 



-200 


2500 m , t=30 sec ma 
2.36 sec ,n 10 m/sec .7 


H 


mg£(\ - cos a) + 


/77 V 


.X 

2 

O^V-^O-cosa) , nnD v .2 

m ( v + V~o- 0 - cos a)) .j 
.nrrnaa frr?n rnmno- .7 

7 1 V 

1 -mg-m — 

:a"pna dn pi 

i iiiii ri’iin nirrnanv = 2gf (1 — cos cc) 

7 

T T 

l = m— + mg .n 


44.72 m/sec .x 
3.06 in .3 
1 sec 

12.6°, 45.825 m/sec .7 


LL 


E P i 

400 

40 m/sec A sec .x 

80 m .3 



. 

4 8 t(sec) 


-300 J (2 .-400 J (1 .7 

E P a 
800 1 

1 

,2's n57A rrruxn .n 

.6’s P7j inrn 

1 24 48 t(sec) 


T 2 A 


mmDIm.X 


ID 


0.375 N „7 
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7 isna - maign 


4sec, 120 m (2 4sec, 160 m (1 .3 4 sec ,160 m .K l 

75.96° ,41.23 m/sec (2 10 m/sec (1 

1 

4 N , 6 N .3 .VHWT27] n'w’an nPSD3 1 m/sec" .x 1 

40 N , -30 N (2 10 m/sec 2 , -5 m/sec 2 (1 .VDwnn nra nP»»3 3 m/sec u 

2.759 sec .71 

Llj 

a 3 =-10 m/s 2 a2=-5 m/s" ai=15m/s .s 

2.36 s.n 10 m/s .1 2500m, 30s - p .1 

L 


0 (2 — (1 .n 2.5 l .7 g > 0 .1 • - 3 


.inr pvn m’ 3 W mpm .rrcnxn ns® Pwa mr Tip Pi Tiw pud? .x | 
1.710' 3 m (2 7UD (1.71 41.81° .7 41.14° u 31.32° , 30.87° .3 

LL 

sP (2 sp (1 .3 -93.33cm ,-1.07D .X 

1.86m- W’(3 P^(2 Pu’(1t 

Ll 




I 
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8 isoa waa - maiam 


.D^rran nmsn nYu .7 

-333 m/sec 2 

-75 m/sec 2 .2 2.5 m 

L 


.nyiann yira 1 ? imn 

.oVman lansa Vn ,n 


-5.6J .1 0 .2 12J .!< 

0.8 .n -6.4J - 


E 



m=2 kg , T= 18 N ,K 
v(m/s) x=5.78 m ,t=3.857 sec ,p .2 



0(2 0(1." 0rrn»)6.198m/sec‘ .5 7042 m/sec.2 810 6 m ,x 
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9 isoa insa - maicm 


mi 1 nara ,x 
F 


T k =(n-k + !)• 


M + nm 
inF 


M + /?/?? 

T=9230.76N , a=1.538m/sec 2 .1 


lOm/sec .k 


a(mse<r) 



5m/sec .n 375m .7 25se(U 



'■■■■■ I 

5.6m/sec .7 31.04m/sec,14.93° 3.2m .n 24m .N 

Li 


5062.5J .3 4.5m/sec .2 2250kg *m/sec .1 .3 2250 N-sec.N 

5062.5J .7 432.5-262.5= 170kg-m/sec t=25 sec-7 t=20sec 

4 


i 

106.66 N.n 6. 77 rad/sec .7 69.1 N .5 135.7 N. 3 77.4 N,127.4 N 

Ll 

.K 


.90 cm :nxnan -pix .rram'7 P'a 85cm nxnan 'pw pnnnn ppnn nan .a 
.main nropia nra nmxai ,yop m’xm nnw (1 .j 
.( nrn pVi) .nair? naapna manm 7n n'"in” nnw (2 

\L 



Hi=15cm, f=15cm .8 

.loan tj mn man ^apnnip ia D ,, H2?ax craip’a djbt.2 man paprin k' 7 .1 .j 

man napnn to .2 .mntzr to man- ptu ,ppn mxn r\mvj . 1 .n 
.runur tO mann 'jmi ,ppn mxn naxiv .3 

7 



mmnan yira .a .n^xau? nya mnann ,x 

12m/sec , 3m/sec .3 arm ’Op" Oxaum ?ann .2 . x=8m awpn ’pj mp’a • 14 

8 
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10 -isoa maa - juaitgn 



y]2gR-(\-cosa) .K 

5 

3?ngcosa -2mg .2 


48.18° 4 


.nnr hd™ ’pn ,p .7 


jf-gtfcoscr 


V 3 





(□i‘i'71’a’o 12cm) maf? I’a'a 4cm pmaa .a 


.ossr? orra raopiai mr mann.x 

. f=-6cm./ 



.2’s tfmx ’itpn ’lcna ?n mrna .x I g 


1/5l [m] 

>-[mi 

f FHzl 

■»Dpn ’P3 -l£5UC 

n 

0625 

16 

20 

1 

1 25 

08 

40 

2 

1 886792 

053 

60 

3 

25 

04 

80 

4 

3125 

0 32 

100 

5 


.v=32m/sec :ma--a? mu? nun ms’i? 
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11 iso a maa - msnyn 


a(m/sec 2 ) 

2 

0 

-2.66 

a = gtgP (2 t=4sec -7 t=0 f3 (1 

11.3°, 2.041 N (3 

E 

-- 12 21 24 

a ; : 

t (sec) 

.n 7.83 m/sec .7 224 m 18 sec .3 

26.9m/sec, 48°.J 15m/sec .3 2sec .!< 1 2 

= 15r — 5r 2 * = 18 :msn j> = 30-5r 2 , * = 18; :rn .7 “ 


m 


0.5N .1 ,- ixr? H&’j? a = m 0 g -4 

M T 



2mgR .1 .3 mg/? .8 

K 

4 

mg sin (i (3 

mgR ■ (cos P —cos of) (2 mgR ■ (cos p - cos a) (1 




u=40cm - u=2f=16cm .1 u>f.3 M cm .DSS?' 1 ? fBtt 4 cm pman.X 7 


E 


A.=0.625m.” 5-N mip3 ,1-Mjiipi.l t 2 =3.2sec .2 2.5m/sec.x 

y(m) (2) 


J'(m) (1) 



0.3125 


•x(m) 



0.625 


x(m) 


180 







































12 nsoa maa - maurn 


5 m/sec .7 30 sec .3 1 m/sec 2 .3 lOm/s'ec .« 1 

5-i 3 jrmpj (3 2 mip] (2 p(i - 

E 

1/3 g .7 .tfwn(2 .rumwi kV (1 .j ct=60°.2 M=2m 

2 


(ho“ 21 -2m , V A =7.348m/sec) 773 h D , 773 V A .1 5.2 m .2 2 m/sec .k 1 

.mui? J?3n» , u , K:m»7pnnn vnp'7 -pii® - ’pp np para np - 72Pn np 7 

Ll 


0.59 m/sec 2 (2 320N(1 .7 50 % .3 4.5 J .2 1.5N.S 1 

.(raop noa) n’773 nnxnn (3 

Li 
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13 isoa inaa - mamm 



m 


g-* 

F= an = mN .i 

Mk 

0.2 



-1.14 m/s2 (3 0(2 1 m/s 2 (1.3 
0.88 m/s 2 (5 0(4 


15.25 s, 41.25 s.1 


-1.7 m/s .n 


aim 

»ec : ) 




1 

0.88 






6 

10 

24 30 

48 t(*ec) 

1.14 






mwo’saran.n 17.32m/s.i 2.449s .a 17.32m/s.3 1.732s.a j 

71 

.npannraapn.3 36460.9 N (3 3539 N (2 20000 N (1.x l 

24.49 m/sec .*7 859. 6 N 

4 

wp=138.56 N-m wp-48 N-m .1 a=5.66m/sec 2 , v=4.76m/s .3 | 

v=4.76 m/s .1 

Ll 

72.56 cm (2 44.43° ,p . 1 .3 DP=71.132 cm (2 30° - mmp mir (1 -X 

4.294- 10' 9 sec .1 

Li 



.□S 5 ?n pma :’V?n rrfn n:nu?D main pma :’iPn nimaa .x 

.main mp’a nx nai'7 imi assn 'tv mp’a 73 mas .3 

osyn 'w ri lmxa nnx nssi ,DX2?n pip ’i^n isa nnx oss 7apna mam mp’a .i 

,a"o20 -3 am ipian rnx - 

nm man -wio .loan 7 a mai nmpnn (town) ipia? Vkbwo mn nxsnu?3 .n 
,-|can 7a nyoin x'7i ,nana nrnpnaw mam ,rrons? ’7xau?n ipian pa nxa 
’Vton p*?nn nx min’? mn to’ xw mznsn to "plan tux nx ar raanm 7 xi, > .1 

.mm maxaxa nnm to 

Li 

| 0.017m -17 m " 30.1 5cm .3 2400m .X 

I 8 
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14 "ispa waa - manan 


nnn |ii«5 
*M9n 1\pyn 
Hi an iu 

|HO 

njnxjin 

arvnnn 

|nrn ,to 

nj'n* 

nj»n» 

ni»n» 

0< t<4 

ninny 

ninny 

ni*n« 

4<t<6 

hIk/jw 

ninny 

ninny 

6<t<12 

0 

0 

ninny 

12<t<14 

nj»n» 

m«/i' 

ninny 

14<t<16 

n)*n* 

ni'n* 

'■W 1 16< t<20 


.n+7 


nwn&n 'ww .n 


Vm/s 

6 

4 


-12 


Z\ 12 14 71 

.LNJ/^ lo*^ 


t-9.464sec Tii>X3 ,p.i 



a 2 = 83.66° ai= 87.7° 

x 2 =3.33/ a:, =2/ 


v 2 -30.18 m/s v,=50.04 m/s .j 
^ 2 =45-5/ 2 Vi = 125 — 5/- *7 



.(ra.TO9tP mD . TO] „, n);rilni , 

w-5 ;w-4 z w-3 2 1 * 

2 2 + ~2~ * J •’ 7 ’' 7:i ’ nx ' nTs7nnna370 ^rnra,4m .3 

■y-n -rcnnn van pn« X7 ,x-n to pi wnmn am. 



• 1.6kg ,0.8 kg .n .k*5mco 2 ,X7.7 2m 75 ; .j 













x \ 


















/L 








§ 



j-5m K-Smco 2 


mnsn km mrnnn ix D’o^pna mrnnn’pin.x I 6 
.p'7n irx iTOB’oriiff pip (rmioa x' 7 ) ‘ 

50cm .1 .rvo’Dnn 273 p? .p .3 
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1 5 nsoTa insa - maigr 






-E 

0.388m .1 

Hk~ 0.2 .n 

-1J .p 599J .a 

-2N-sec .3 1 m/sec .8 

1 C 


nn3in ., 28 . 93 -10 3 kg/m 3 .3 1.51510^ kg , 510 m .8 

28284 m/sec 9531 m/sec .n t max =2122.38 sec t min =707.1 sec ' 


46° a 1.39 .3 .nvr yop m’nu? nppa A nairi? .8 j 6 

map w Tima m3U' inpn .nmaa rra’M mmn u”?nr\ ,iairn s? Tpn -- 

.nmmpn muna nVna nsraan mnn 
40°=.mmn ,63.3° = rmv ,40° = rarcs * tnmn .a 


60° = rm»: 


a mrnn = mw ,60° = nmas :’3 munn 


.mn mm nPapnaw Pi' loan ns amta .8 | 7 

tki n mr83 arm pma m asa nsna ,1/f: y nm ns imm ,-l 8m man rent .3 

V,tf> nao assn m asn m ,1/f :x vs ns T™ .ipm? ipxn itapna mam 

.p)iorKn rrapnft roznn »*o 

nsarn mwaa man .p D=13.3D nnasis ,f=7.5cm ppia pnna .a 

.nssna 3 m nVipan ,npn map rnpnn .n 
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16 -isea inaa - 



3.065- 10'sec .x 
1-9-10 2 kg.a 
24.9m/sec" .a 
2.8M0 3 sec,M0 8 m. 7 
wrarc □’’dwi w -j 
nir^n jrtim nnKn 
'*&- won nxixn 1 ? 
•a’xsoj an la aaiA- 



rP f a& ' V “~ 12m/sec ,.tpo’ v,=12m/sec .x 
■ ’ u 2 ~ 20 m/sec ,n?xaiy uj=-4m/sec .a 
HA’a’ u=4m/sec 

__ . . . 0.8m .a 

1- woaa ,mr pp . 7 

n DA p iTATAK DA 17 mm HDlAn X’tPatP 

.n’Taia m?x’SADis ,ta7ax dai 


F 


.m»7 rfrapna ,arnica mrnn .D’yiAi a’aa 
• rn ° 7 rx mnsa mrnn D’yiAa x '7 a’a 
•ni 07 a ’lA’ty mm xi> 7 
,to-) 37 oma 4 m/smraaa pmnn mam .,7 

•D7X7 oma 8 m/s rnmnaai 

6cm = a *pa mm .x 
7.2cm = B ’pa mm .a 
3.417cm = rnnm»7Tnx a 
'* np0 ’ 8 cm ™ns7 rnn ax mxf> v> .7 
lap m n? "pay jtwts? aa "an pma 
.7pian pnna 

• Q,D713n 1nx to ras®na d- 7 an«w 

'tl arnx nrmaoaa d’7a- naa»xrm P j :*»,*„ V3 
~ _ y~\ -2 _ | _ 
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18 isoa fnaa -- maiipn 



N = 1.255 N T=]5 N , 
3.87 m/sec (2 3.2,8 m/s ec .; 



u-30cm .1 f=20cm hi 

• D-^D ,1 -loon ft rap™ n w nm . nw K I - 

_to-n 771A3 mam u=40 mama m»~ "'^n "T 88 N "~ ™ 7ri niT "ran ^a.n L 
- max, u > 4 q J?7ais ^ 20 <n< 4Q ^ } 
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i Q -iBOTi inaa - myffjn 

50 m/sec.* 5 m/sec 2 .3 10sec.x| 1 
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20 isoa tnaa - miv» n 



V 


y = - 


2(—3S-) 

M + m 


mw .7 


v-250000km/sec .2 

n= 1.482 , a=180 o -(34 o H-90 o )=56° ; 


j±3S± ffl » ™- ~ ™ * ^" 

.□xrrra n?KQti' 100 cm :,x nt&> 72 ? .3 
-osvnn to 80 cm :3 rnns 
•i=240cm a nans .f=-l00cm :x nim j 

, ’TOMTO»*TO**"•*>•'•» 

to*™ raoo «* , m:ra D „ n , ^ :™° .3 

•fll*l3W3 D”nj? ’D&'an 
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